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Ufa ^ ftwfa [ 24H n, in n<nn 


s fa sfat* ^sts s?l stfacs w. 

slcni 

SSS1 tfSfaS nfafSS «r«tS-Sfaentm 
SStl m flstfa. fas %fa « faafa-s* 
«rti sfatn sms^si fawtsfasss «tn 
wnti csm stfntcn nfal ftfa ssss sics 
cm nts 1 css css n*ro fasten s$ 
nfirsnn sen, css si stsj sfr w; 
sen «rcns nssl csm sts—'sfan s^lB 
strut strs shi nfan stti *tsi s 
fcnsts <nn4cttcns sen ssfst fast «ict¥ 
csml gts stsiti sni fawtcn 
«tss wntw csrar s| Ufa stfatai 
ntstseni snr fsatn-nsttl cvrtcn fccs«, 
cn<rtr=r w * nsn «rtti sns, swtw 
«fafa nntw s#s sfati *m wntl 
sttMln facs* «tsntfaa sfam *mstf 
sfienl ssfestfal fawfa-nsu tfassln 
smstinn csfacs sics, i wen fees cm 
si wm, fcfatsi *tm nfts ^far® nfirsn 
fSStl s| sftntSttl ‘®fa « fa«tCT* 
srstfassj «rsu«fa fMtfas nm stcstns i 
23 svt* qjrf stvii «tsts fawtn cnrss 
nwi stsi fin-fats stm sens ^fa 
•ftlltfal ItH S* ‘Wfa'Sfawfa' fa^ 
tfanr stst stirs ntesi ntstsi nfas- 
nntw cn snn nftstci fawtnft nlitein, 
sfai stt ssfe slnra sstni stfsttn 
«tfa »pw ntnfis nfantcsl fttfas fawfa- 
famn «*sutfa fistfts stu stcs i sfa- 
ststt «rtSfaSt%S sf«WPf fasfafasis 
sritanv sts^n ffhtctnt fafan *tw- 
nfasts ^tstsl fawtnfasss ssntfa cutnn, 

, tfatu sft ssfe ^fafal nwtfflfc srrsi 
, mn, sts ntstsi nfavmtwfi nrs isl 


sfasi sirs sfnti <sHt stl stt t wntitfai 
^fars Mr«nr *<n ^wn si, stn Ifas 
cs«r*stara$ ssi i wfasi ssft sfar® 
sfa cs, ^ nfastfl, sfafa ssws 
smti ssi fcfts sn ntstsf fafas 
stew stftrs fsTtlS ^facs ntrss-c»ils*f 
strs *[?ftsfa ssfa s^sfa! *wfa 
« f^wfa’ ssfass itfs ssw sfwi 
sfarsrs i 

fawtrss m «tstnft« 

*tts yiwfa i fas ststii stress ntsrs 
c*fc sss fasrs, stsi ststrss ^Nssfatw 
sfas «sr«ftsstrs sfas I sfi» fas. s^s, 
ns-n*t *rfas « <rsss, sjtfa s stsfa 
«rfastv, fafas Pw-fawts Isjtfa 
SWtS ^SWtfaS SS S SCSTfl «f5fa ss- 
stttsris swt scsl stsresi ssts stirs i 
si sss fasw tfatsi sfaw, 'Sfatrss fasit 
sics flSStfa *itlsts ss stssi stw 
srtsw ststlrsfa i sssT^ts gsTstfast, 
<stsfa-*tfwss w ssstssfal s far 
sfafcfa sfafai nfas^sss fassitfa sstw 
stsu sssl st*s^ i si w fists sifwi 
sfa sts#* fas s sfitw sfatrsr 
«tsstfa nfarsHrs sfissi swtrst^ s*r, 
stsi slt*i nfaf ties «ss swl ifa *itlrs i 

far-mr ss*r slrsl sfatw cswnnsi 
fawtwti mfm *npe ft, orl ^cscs 
«rts «fas sltsl ‘fatits fawHIs vW 
csfai slitcs i si fasten srstfas «tsstfa 
famts'far-rtitm sw ’nsjs wfartsw 
sfastts stfast srfaii l<«nfa csts 
sfirsfai fallen ienrnt^ sfhi fawtesn 
nfai fasts «tnrtfa si fasten sstfas 
sin stcsi fatlm 99 ensi sfaitl 



1971) 


cm to W*i ftwfFra 

*U®f cm*, mm tow «m«- 

*t*i fiwt^'e *fortw*i cm 

*1 ?frt* toto *$c*, to! TOtfw 
^eiJt^I *$C* I 


S 

‘TO* «flart*’ nfivta torfaTOr *ttfr- 
irm «rfw iftfm ntfm TOW 

*tf<ra O*» 

•ifet* **t* « fa^tC**’ TOtftWi 
«n*TO « $<rt* *fkntwt* nfrotfN 
«mfan i 


'®TC*rft <2f«FR—CsFtf^Tt 

WFTOif* 


TOtm: Ptom «tt%, tor—TO fiw, 
Cffcsi«fafew wfa TOTOTfl 

TOftw m*fa tot <rtc* i «wt c*t* 
cTO* wear fawn* «rt*N c*ta « «rc^V=f 
m-jfi toi i fcin® wii 
«rt*Nl ^W1 C*fa TO*l** *t*t$ TOt* 
*fr TOI I <ttTOB H-UFTW f*rc* 

w *few «ttf?*i Toi cm 
TOr TOri c^ta ftqpn *rTOrTOr$ 
mif% f w ^tm i 

TOfa frrofai fN fm* 
mr to *w*nr ftitw Wl« 

fwnN i $t*i «rc*r tow car, tow «wm 
TOW* *infa 4TO** ’TWOT TOflf 
tof* «iitor i ««fc «faTOr C¥t*« 

f 3 ICtf ^5t» TOt* TOW •rtlPf 

<«* <** *tf *jronr c*t* «rntro m an i 
TOta «r*m* wtii ’Kitfal TO fro 
♦fat CJPttSft (Cloning) I 
• C^<ifTO*-m*fotat*? AlHitni 
W’^reW wrtjr f3i%0mcn« aratwi 
?i»l ft sr** 4tm Jjfrt to TO**wt*nri 
cVN «tto*! m ttf¥r Wta c^arhr 


*t*ta tatiroa. ttro* wti m r 
uttpr TO\ TOt¥ «Pfa-TO ^ ftfa 
fcTOtt* TOt* vfc TOT «tt¥l TO$ 
*)w( fw w *tato fsitl ^ 
^ajK^i wt^ *?lh c^^tf ntc^, 

«tt¥ ^>rt W ^capt®t^i ttfttirtvtty 
c+tsl fk'mu «tt^« toj CTO 

Tr«i wti «w fwri n^t#w fttwr 
^ w srtita c?c^ 4ft 
^CXJ ^TO=l W? ^1 C^fJT. TO1 'Stiaf* 
^tvii cshr wr ^t cH 
ftfcr* car W1 ’wnr FPinr, 

c^f5« cafrsr «r«f*r? «i<K wptl 
fvnrt^i friwi to I 

«R?flW «WTO—«WCTI OfC<g 

ny* «rti *&* *(& #^t6wtiwr n^n« 
4fC5tTO M aril mafrar 4«CT <WW 
^rtroi mi ^itfrot i avtfwt* cm 
cf , i»i , w TOfr.fi&firtt 1 ! i «rwarcanrw^ 
f^r^nit^ m # sr**r 

* **m w»m ^ m * 
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tuts «fan? [ 24 i *s, is nfon 


cstcs* sfc sc* » sss ?st? swam** 

*Jt*lt*l&C¥« ?tS*1 ?C*\s ??SS *«1C® 

ntf* i *focs* sst^ <«*<> stst* fostn? 
fsse** SC? C* s$* Zygotes? sfc **, 
cnfe St*t* *-StC? fo®S« Pff $fg CSt* 

•w sc*i sfcstiS scssfci sjtftst* 

«t?5R-«ffo*t* s® I ®l cst* & 
foc?*1 ?t*t* StStfl ?t?M«tC* 

SC® SfCS ?*< ®t* SC?I & *$* 
«rtc*ra fenfo st i sss sstcs* 

SC*fa «f?SS SSCS® ®* JJt? fo? *C*t? 

csfa ??ss; ?<ts ®* «r*csl *c*c* 
t?C** WFtl SSS stitl fostfl? fs«l* I 
wti sss fostt? ftns stsi stss-frs* 
ss w fort, c*r ftsc* foatstoi ssfos 
sc* f?si sc* stncts i ssstfo $t*i scscss 

CS, ?f**JC® SSS St?*-ftS fc®fa ¥11 ?W* 

Sts, sf* SHtsl *c* star s*?s } MK 

(TlsWlJRS^Ht^I SfotCSJ Sit? sfr 
S*1 StC* S**C?| ?Wt* *CS ®t* SI S?*1 
*t*t* ?W SSS I ?| «tfo*tCS 

s?i v cyifo<. i cslfr* effort* sss* *tft 
fostt <ss\ win? is** rtrt? srS ’fit 3 ? 
stw s*c® *tt*c*i fosjt® silcst*tc*i- 

?fo& ?*Jt*fS fo*»l ?t$® SC* SC** CS, 
OFttsV-?* SfotCSJ St**-»ISt* *$* *1*1 CS 
cst*? sftc® *ftC* I 

<*wm <n c*tf*R-sisrt s*if«, 

ms Sfofol®: *-*?CS*CSt* stcsi **i 
St*s c?*ests « cstacstsi musics* 
scsj stes cssfaniB cstcstcsts i st* 
rifaestcs* scsj sics cslifr cstscsts 
¥<ts mcstcs* cvtestcntcs* ft? sc<s i 
c?icstc*ts swi svstwfos Bfiar swsi 
«*fo fo?CS* 3 T«CW wit? c?ls$ cvtcsi* 


csts ?** fo*tt? CsMB CStCStCIftS foes cs 
*$* must* sis SC*, St* SCSJ sw 
cssfsnfB cstcstcstsl stes i 

sfocs* fosc sis CSSC^ <(S ctfo \ s* 
srtstf eft* 0 25 csftrsfct* I si fos- 
estes* ncs foes* nr^* cssi *t* i 
fosesfes* fslfo*N5 csscsr ^fcssll f*%* 
foes* 5C[CS* S'® I fofcfostPT* Ft*focs* 
•ifost* s®iBcs ssi ** stlcll9t*fs i sfll- 
dtsffsscs tss^s foes* stsi HVrt sc? 
5 *isi s*i st* i ?>®fo cslestcstes* 
scsj stst* stlcltflfos «?1es* *i£s-«fitf1c® 

(Make-up) CStS StStSlI SC* ?1f ®* 
St? SCSI s?st? fsfofortsc? *?1 s 
?1itS ¥*1 1 

s^stes ?tlcfetat?es* ^st*s ?sf5 w- 
*a< sic?* ssi ?tsi cne?i stldmtss 
fStCS* fo*n-sts fostes St? sc* sss 
folfostscs sc? CS* sss fsstfo® scs 
scs i *®?i *fSs fosestes c®l»il9 cutest- 
CStS StCS, SSSF1 StllltJltSS fs|l SCI 
si I fss csl st? wtl fosestes* sfot^h 
?t?cs* fo®* fn* *tt®c* foe* folfortcs 
efes-t sc*~?c? sc? stlclttttws fostt? 
folfortscs *1^1 ?lHc* fosifo® sst* sew 
?c*®? sc* cs* i stle^tatscs* stalls 
sssll ?l *SS s "^fo ?SS fofs? 
foscsts, st* cstst* SCSJS *c*cs 
sss c^wfvinfo estestrstsi ssss tfo 
Tsstf?® sc* s$s slses* sfr s* f 
?1-6l^* fos*, ?c? ?c? rsfss' foscstsl 
cslfo cstfo ®tc? fostfs® sc® ?t*s sen 
slstcs fsstfo? ?st* sc? st*s s*s 
* 1 ? estes* s> ?cs stes ?SS *KS 
stss ?wtcs* ?? ** I 



19711 nirin <*tW¥¥--<3Ftfo s 

9 t <«9 nilm «mfr® c? 9 C¥t 9 - *tt *f*f«*i c¥tfct$ ^ 9¥9 s f®f¥ 9 rt :»9 
tfai® *m***t*t* ¥9t¥®tt9 ¥¥ls n*t9 c«tr¥ ¥*13 fowti w* 


ffftw itt¥i c»rfei *c* fai- 

C¥t9 I C¥*C¥t9«ft9 »?¥9-¥9®1 f¥f*1 

¥^9® I ¥C99 C¥% C¥* 9¥«., C¥& C¥$ ft® 
Wf9f9 Cffe C¥* g¥ f®Ttf¥ £«fi ¥91® CTK«1 
9tl t «tl®J¥ CfWtWB f®W¥*¥ ¥*9 ¥3 
*3<nttr¥ c«ptc¥tc»!t¥ 9rni*-fi¥ 
¥ti¥ ¥t¥ ¥ti9 nifeft ¥tt¥ «vt:¥ ¥i i 
¥C¥* c¥tti9cisfirii3 c«*t:9t:¥tc99 fc*t«i- 

*1*1 ¥¥9t¥ T¥ ¥* \V9\ ¥W C¥t¥® ¥tt¥$ 
¥tt¥ ¥11 ^®9f9 C9% «tn C¥t9$ ¥¥ 
ff¥tT9 ¥8 Bl 9¥l C9C® 1tC9 I 

9*f¥¥ 9t9 faW^I fill ¥9%¥¥ C9, 
llttW C¥t¥« W C«fC¥ ¥¥& C9¥t¥t9t¥ 
*t¥ f¥W C¥$ C¥T9fet¥ iff f9®tf¥® ¥9t® 
ntll 9tl, ®t«*1 Clfa fl¥t¥9 ¥t9 ¥9¥t9f 

¥1—C¥¥ ¥1, W¥tF!9 t®®9 «ttlt¥¥ , 1l 
CVfflfe C¥tWtC¥t¥f 9t1t* I <¥tnt®$C® 
¥&l ¥9t¥9 9t¥ 9t¥ 9C¥® ®C^9 ff ¥ C9C¥ 
C¥tt&f ¥9t¥9 ¥91 fafffa «rtc¥ 9t<¥ 
f9*ft¥f¥C99 ¥9lt*f¥ fclt€¥9l ¥¥9 ¥t9C*¥l 
fof¥ ¥¥* «tt¥9 *tft*9 C9* C<TC¥ ¥f¥f¥¥s 
¥¥& C9«¥t9 %V* fttl C¥i5C¥ ¥tf9t¥¥ 
ini ¥9119 ¥MJ *tf9*$ ¥9tt® ¥t¥C¥¥ I 
¥$ ¥9:19 f®®9 n9tlt-¥«im *tfl* ¥C¥ 
¥C9 <¥t9& f9®tf«r® 91® 1tt¥ I ¥$ ®tC9 
¥£<¥ ft¥f9¥t»W9 f9«t¥t91 nt¥9 ¥ft¥9 
¥t¥t¥ ¥ffc CW¥t9 C9t¥ ^¥, f¥¥? ¥ 
9^¥¥l¥® ¥"^< ¥¥$ nt¥9 It* fcvttlCI 
¥¥¥ *¥ I 

¥«tf® WftS f99tf9«t¥W9 C¥. 

<f. «tt€¥ ift9-¥«rC¥ C¥tf¥9-¥9 $9¥¥ ¥C9 
|JttW9 ¥C¥t*¥ I ®*9 «ft*¥ m^¥ <f¥¥t¥9 
ntftn; ¥¥^ ¥t^Fft¥ 9Jtt bfl ¥«».*¥ t 


¥19 ®t9 fl§f*1t¥:¥ ¥t¥$t®tatC¥^ 9f¥9 
¥t*t«J¥8 ¥W C¥¥ I ¥^¥9 ¥¥ ¥¥i8 
9)tJ®9 C¥9 Ci:¥ ¥^€9 ¥W¥ ¥¥& C9*t¥t9 I 
<<{89 f¥^fiF9t¥:¥¥ ¥tlWtC¥tCn9 

¥t9tC9I «C¥tn&t59 C99 ¥C9 C¥¥ I ^9tC9 
f«f¥ ¥t¥t*f5tfl ¥19 C99-¥91 C9^¥t:99 
f¥^f¥9t¥^C¥ ( 9t9 f«®9 46f5 C#tC¥tC¥t¥ 
9C9t* ) f®i:¥tt19 ¥t9J C9t¥1 ¥C9¥I 

¥tC9 f®i:¥tCT9 ¥tfrft«t¥¥t¥ 
1tf¥9&1 C99 fl^t^ ¥C9 C¥¥9t *C¥l ^99 ®tf 
flfe^F9tC¥ 46j8 C¥tC¥tC¥t¥ C1C9 ¥*9®S C¥ 
¥t¥ ¥9t¥l <!51 9Wl*l ¥C¥ ¥l¥ C¥ 
f9®tf¥® *5® ¥t«« ¥9l¥l ¥99 ¥9^1CT ¥¥$ 
H<t¥ ¥¥ f¥¥ I ®$9 11^9 ¥¥J ¥W¥ C¥, 
£¥tf¥9-¥9 ¥t9t£9I ^*.¥9 «rt^l89 C9*t9l, 
9t9 ¥t* C1T¥ C99:¥t9 C¥«9l *C9tf, ®t9 
¥*9t¥ *19CI I f®9C¥t9 C¥®91 *09* 9t9 
f¥¥f Clt¥, ®19 99«t9t91 ¥99 ^tff®9 
C¥t¥« f¥*f C¥¥tlf¥l f®9C¥t^9 ¥tf- 
C&tJtt¥9 C¥9¥9t¥ ^Cl9 ¥filjN ¥9t9®1 
¥C9 9t:¥ I 

Ol^-art^Wt CTOI-9f¥¥ ¥t¥9 
¥^9 C¥C¥ C¥tfl9-¥9 «t5«H ¥91 ffcltll 
9Jtnt9, ®9tf*t ¥9 ®f993^ ¥¥t9¥tC¥ ¥£¥- 
9lX9 fef?C9 C?*S1 9t9 ¥11 99W9 

¥¥9 ¥9>9 Clt¥ f®¥C¥t9 C99 ¥CT 
C¥ff««¥t9C¥ ¥*f® 99C19 W ¥9tt9 
9C9T ¥ftt9 ffOR fe*ttC9 ®t¥ ¥tt®9 
¥¥1*1,9 ¥C¥ C¥* f«tC¥tt99 (¥¥¥ 9j8ci 
¥1t¥¥ fci® 99119 1¥ ^®ff ¥91 ¥¥9 i 
9^¥tW ¥f n*f« 9t*t99 C¥t¥ «ff¥¥ ¥99t9 
0*1 ¥t¥tl, 9tT® 9¥H ¥t^9l ¥¥t¥ ¥t® 
¥9«¥¥t0¥l 
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a»l1 ftW, ftftnr 

arta ^ fw <sta c**tat an *&* *rt*1 
il* «*faa*i aarw* as i ^span «rfc a? 
atff*l¥, ftaitft, atftfsj* «rtai artftfo* 
~ca cart's artea* afia cac* loot? caanta 
c*rti 1 fWI. art 4csj*ji»sr acaj 46f5 captcat- 
tata «rtn i aai art, atf can *\ cli¬ 
cit* wstta casai aw ca, fefa atart 
*trt${S« drt cncaa at i 4?i aa aatfirt 
«rc3tnsrt tot fafcSrtfw afan c=r**i 
fW i <aart lOOfB rtanta <a*$ Sfocart 
wi loots farta Itcatn* arts can 
ftn «tna fafcrtatan ^taSrttntnfc 
art fire* a& vn srt aw cTOften 
ff Sfsrttae* aatcai f c»ii i at* ?far* 

inovaluation-ui* frtl «at a$a 100f& 

ntan 100|5 farts llcatea* altar 


«rm **tc*i c4»! i nifw ca itatrtfcf 

ca*ai fCTtf inovalua- 
tion-4* *$* nt*|B «»a*1 «W *<$a C*t* 
srt a fleas aeaj ca'sil cars ate* i 
cartfav-sM aaeves a«rrt ajtnrt ft®f <*$ 
ca, cafcfrt naaatar a^en asrt caea^ 
a*, afleart'a cafe* rt art **n ate* 5 *— 
<?rt new rtataa** i <*atea Clonal 
offspring ft* c**t¥rt 
«?4frt atfl* TO **«M ft? 

fl, <ec* «rtTCCa* WtST «UFWI 

4c*t«rtf ft* ^11 ajtartfo naa *4t*f 
a*—«t**t*« aeir i ciFtfiK-4* atf tear 

Hf*f* Cfrtrtl £W wfaam ffat* frtFrt 

cartrtrt *t$ ftar ***** c«rc*rt 4<rt1 
5jta„faa cat* frtrf* f rtrt cwe*rt ^aai 
wtijfaifi a?j* ft* i 


fa$j«>-*tf^ fcvrhR c*«—'aaal 


*a *f* *itta« fra* aftara frtta* 
nats ***i ft*i 4afo «i*jrt> a'sirrti 
cf cwfl»ica, ^ aassttca «im 4t* 25000 
eatn* <«^i artaro -m ^ ci feka i -raraa 
4^ «rtlffti*nT fa*3 ^fi«fSf3 
cfarrv f^ra i c»ft S^nfr*? c^rar 

f<1 i 

4tf^t»il nti^uatf ^aate^ f%s»fe 
S«.*rt^ c¥4 tt*ft^« ¥^i fan 
nflPiW ’Wtit 9 e«Ptar 250 

C48T Wttwr 4ftn 
^t#i 300 «nt«fts « #cap 99 


fa^jvntv s«.m fart artl I 
<acvm nwi fji cfear ^ata 

aea rtfT^^fa 5 S^nrta atv foiei i #attf 
so «nf«art Ufafear 

stafS *(artw artr v aef i *M? fii aft, <1 
aim *t*a at^fiai nflti# 

bi\ fta afoi <rrt 1533 ftftiw 
fe^ntaa ava 

ftai nrtart fafjvatvfanartiyw 
fie a? fan* stfffi nStnt ffrti 
at^aasi 4tftl« -aWtti- Saw «tt?tt W 
cart f^fjv-atvf ^ rt«a i :;: !,< ' 
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1959 *tti? cicton itftm cin A 
*101? *tl 178*58 dtft &tH IT It??! 

rtci «rtift? itrt wctfi m wi «ft? 
vm tot 1964 itci* «tat* 3 to ?*? 
«»m, cr* * 11 ? ft*ttH It* ?! i 

$*? «rm ftfri-im* citfwfo itft*r- 

*VTI Technoprom export’-** it* 1964 
itw citan untfs * itftlft fail 
ertiti-tfiti fifa* 13*6 citfS fttit? *i 
1% i*itfts ?? *n 1966 itci? itititftr 
lt**l *11 1967 ltd? f(T Tttl 50 
cnteiifc ftfn-ifa frintn iistii? 
w IfrfafclS st^f i fWKr Ifcftfefe stflL 
*i 1963 itti? ciawtit itci *i* 

6t^ *i ci^ ?mw lltl ltd I fcs? 
«fr*iw« ituiti «%? ft. citnti cifts cA 
uni fatii? *rtt»i *t?$tft?stn fcnti? 
wH vi iti it? (1969 itti) 
*&ft&i5« 6t*i*i I *wi ??1 it:*?, itfitfts 
41 citfc fetit? *fc ermfe *fc nm cm 
iTf to ^tafc imrcn 

ftro-if* &vrm *v ito i 

Ifcftfclfl CH St? it* lit? I 
W tfeftfcfe «ttf 14,000 ?<! It* ???t? 
i? «tn ciitifs? «rntt*F^f *i i ft«t? 
f ^li Wftfose «rti 7,ooo ifci it* 

mt? w *i? ClfltlflCS ft* C?«?l ft i 

Ititlis: 6,000 i$| *??t1tci ftffvltv 
fcvttm? i? *nt? it? ns mtf* 
*MtW*tn ifl*i-ft$Wt? «mt*i *11 
*1 in ftftnr ?nt? ▼til «i, $** 
ltd? intfsl ii, Wrfftti * itftnirr? 
ftii * scistiti vftret? fftt 

it« i 

wpi *?t? ?:* ft ci, «tn »M 


itnti *«r iftwsi is? * i<*iisi 

(Technical know-how) fist? Stftttl 

cst? *t?*ta fttiiwc* fttrot cic* *i ft» 
crtftrcifr itftfj-*t* citsft *H-ftfr^ 
fcvrtn cicar *t?sti Httw * Wr- 
^hrttw ftniaic?! *^t?itw 

ften? iiftnff f-iii«sr*i itwi «rmU 
intiwi nw 50 citftci^ ftciiw it* 
iwtfsri *i*r *tc**t it*? 27 *i i ^Stm 
ITS, ftc*W1 «tC5ltl «tfl* ^ll* Cl31 
ntn-^stn^i ftsj^. cia *t*rw 
1 *? i 'em ft$jv-c*car ftwiti *mt^t 
ftltc? HI! H5 ?! 5000 *!! *^ W1 

*tci *rw?^ w*rwn mi ift 

Cltll 

ini *t*r-ft^j«. cieari 300 ciitiift 
Witu «nw * cHttih *nntf 
*n citf«ni» epftff wj ftffa fftitn 
ftfjvisntfii itwfti ctri i *1 «tn 
fntlW! Itw W ttlfttl WTf, *1! 
erf^ftjf erti 8000 cin ioooo atftci? 
mat*? *c?i IWi 

200 caffiteift iftFfeflr Vvfo 

$fcftfc e St*r* *lltw 200 nftlltfc %v 
nt?5i itnwi 

*tftwi icaci \ 

ten fti cici* A *!d& ft til¬ 
's tn it«f? ftin l w **«i ifsc* *| 
ftfTv^itu ciarks it* Bifti, w 
hrfti «ti 8,000 citi itt* ftij* fti i 
*t* A ftfmitar *n *t! 2000 cite?? 
?*llft? fti« i stftn A 1*1 ftfK- 
^vitii ciar ititii iw *g? fti*'# 
?tft*T lift It? kitf *?i <*itw* 
ini fT*tt citnt i^ntn ?ntf i 



8 Wfa'afwm 


fern 'SfPft'ti wn «r$v 

ftcirti iwi *ti t?*» fttit* wn 

c«ri <4«ttw«rfoffc»it«Tt&-tifei f*$Tv-«tfv 
fe**ft*w *ji ft 7 wi ftsfi *si v 8 
Wflt <4* TOt* ftSTV-^fa* 

=*n*i *t¥t* ««t* ®tai *mn 

<«*& *r$ar ftofe »lt? fecit* i 

*tfu **i *tw, ^ **«fc c»i<rtw fatqfe 
fe**tm sfp ft* i 


w\ fisn-fevriw cfcwi vant* 
*tfw w *t«r arff fw *fe «t«w 
wn jro fo«itra*w fcrtw nf«* 
*tfa* ft* i fei?-<35 *tf«w ft$jv»tffeRi ftffa 
*pt«i «*«t* ^ factfstc* fetrrttfnr i 
fti-flffew *t?i wjr fotft** it** *& 
T*tff3 *w *m w<®l %rt few- 
«rmn ftrfa *t« eft* sf# *rt*t* fenti 
ffftc* n*n ft* t 


dtt* « ^rr«i spu vr*farto 

«w*ft 5 prt*CT* 


c*W flftw* •fiRmF-i* *ft*as 
n* «Tro*rii fevt-nftf «ww «ti^i 
aPlvt** c* f* fenfrc* 1 * nt<p fetift*t, 

«tf svNt** 4Wtfi *f*- 

ftitwi iftffe* f*** wt*i *ti i 

*fo$ *ftt*—*t«ri 
WfCTW 4fft* atf*« *t*fft*R I C*\f 
*t«r vrtw ftitawi fewMifiwtww 
«rt«t* * ^cf wi cH)lm 
*tffftt* «rTf*t* nwfe f**ft®t*W *flt 
ftatt* vrtm «rf»iffe »it« ftrfwi 
*tff«*tfl fe««-nf%H aft*tt* *rt*t* *tWF 
n*ft* fff *w wrttati f*tf*wfan 
«rtw» fa «*ffe c**t c*t* ftotfta «wr*tf * 
tin «tt*frjRi artffa «tw*rt« to* 
itwi« ft***rttf *1 fiifiwlro f**tPw 

TOftWfl 

fftfti to** cro* ftr* *Mtai 
Wtvfa fat itWtWl CWV ffe*l I 

c* fiift * Jtffc- 


PnKf cntit**, vtww 
*u<fa dftv *t«rtw* fnwii 

nf4w ntw *f« i 

#R >WJ « nPw 4f-(I1I 

n^cnt’Tft^ <rct* ailRan-nw «tti 
vrt*i f*n i 5t«fwf ntftt? c*fe« 
*tfti *t^lB f**i ?tc*^ 

*t¥tf wt* w nt«41 C*w I <mtt*¥t9 
*rtfe« ft*i t5 fe^* i «»tJh 

¥tW Wrt«ll t5 W|a» ¥TBft*l i 

vrfiw w fttrWsf, *i *t 
wi *c«li *ts, « 

*rfifart«rtf *1 «4*tw *t»r ¥»tw i 

^ *t*ti*r fen^ifti 3f *th»w *wr 
ffeatfe <rtl^ar mH?l* WW! *»ft*i 
*tfr wf*H fn?« 

Mli 1W *rtw fef iiunt fl* i 


* m nftwn <*#* 

wit, 1 



wfoflrtft, 1971} 9 

*1 f&ftfe 60 ctt¥ 70 ^ kg «« c*»l c*W s?fa Ptl*t*r « srfaj t-rap?* I 

* atartatfar *ta»rti i c-fwa waft «| kn«T*t« fru « $$?- 

*<f* c*a*reto stste mfftf ft?*fsr *tfaa ftw* mtatfar «rf**rti ft* i 

nteil afi, «rs c¥tt fwf f«=rfB w*t *tft*tfi* tci* ftffcistca 

•rt'OTi an sn i wen cn w «nf|t f?*i» oictrc* w w—f«f«w >nn 

at«ra nf«*i cm «ftw w at*Ui *.$ Hw fsrcma wfa® atwt* 



wtfftt, fi**tn * pt**[<M* sm-fatftc 5 !* *tfafs* 

* 

ca» «i| 4tffa Wafa aWatfoft *wf*w i atwtw faiNst « 

*tw fwv fnu twe* «itwi cm a*tt arm 

fafat *ti* Nw fn* itwFft ^8 fM* fN» ml wfat tew 
mfw i wtwt* Mta wfifSt wt** mfiw t m w. wtttfN 
2 


*iit 
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mm w m C 24*t h it toji 


atwtai wtawta wiatatacia *tci fawa fro 

ftWtll Crt WCW fctatwft Clfttafa* 

fc*fa to waTOtacaa *ti we* to 
aw *ae*ti ate we* "fiF* wtwai 
TO w=r»rt«ft«*i TO aaatTOc*^ wtar- 
awta wet TO? TO*t *ac*i i 
ftiwW^ tnafa <rt?N TO I8000 
sjfe *ro 4a* is %$ we* 21 jfc6 
W#f F6*1 ft 5 ! I 4$ Ctlt"lTO« 

f**« * aftcaa fa* C*fa Ctft *ft*a fa:* 
Ufir *H TOftai caaW TOTO we* 
C*t*f I*t Irtrtl aja*t? *U FI pH 
wt^eaa aftcaa fae* w*wW *aw waft* 
w rttfta ww dirt caa *ai wta*t*ta 
cfcjai (Sloping buttress) or saijfVl I Nf- 
fPH wftftt 4*fi> TOW at*1 taafa war- 
rtrt fact fc*a-afaci fa*?* ft*r i 
attta ertea fc*a fac*a <£tt#tc« 4*fSat* 
TO ft* i tea *a, aft*) fawa wtflia c*W« 
ita ft* ai I ja rtn *if « rtfaa fawa 
TOltca* 4*15 to TO ft* l 

iTOa itTOft atata ie*a wt?f*e* 
fat* ft* i artafa stafa* fact 4*15 w 
wtalcaa fa*a fae* 4*15 atwi ft* i TO* 
*ca*f5 TOW aw frsa caw afai fae* 
waft* ft* I fc*a fawa TO&teaa TOW TO 
caw w attl w* tuft*, *ta *twtteai 
rtFtea fae* * TOftcaa ft*a faewattta 
alia vftcvi tlirti *cv 4*feW1 weawtf* 
aa ft* i 4a^ *tct « TOrti wrta fae* 
w*# ?l^ atwta wwtaerta wtw 1 4* 

TOL-TOl Lfaea artaaafai wtftraa fc«w 
wfe-TOt mm i 

w' «W*-*fa WC*W*1 WCIryTOW afal- 
TO 7 Wl* 10 TO TO 5**1 % 4** 35 


ww 45 w w to TOw cf!$ cttl > 
TOri trtwtw fat* ft* 1 

fe*a-aft*W?t TOW TOrta tft TO ft* 
TO waft* ft*i i rtTO? wvroit TO 
«fTO TOrti FaiTOTOI nwfflfc 
*MS wirtftTOr^ caw to Fi-^Wt fipa 
atwrttnt? I rttatcaa nfta fa* ftca ^ia- 
afta^ tow atwi a» afta fa* fan *fl- 
tow atwi im ftnftni 

•jPki atwTOta ft* 352 ^ fIF wta 
fcwa-afaw ^a «ww*i ft*i 250 ^ i 
H^aa cftow TO1*h FW ftTO atw- 
«rwta «enta wirtftwWft waft* ft* i 
FfTOtwtF—atwrttTOa waW wcai- 
afa Tv\ rtfta ftw iwwi fe*a-afwatft^ 
< 2 fata TOrti TOi TOtni fewa fawa 
wart aftrttcaa uaitcaa ww fafai flrt i 
iPW fawa wtert ft*t atFta Pwi atniW. 
TOaaata, f*i ^*itfa 4aa 4i« aPrt faw 
fww TOa-caf* aflflcaa aa i ttf-TOitfw- 
TOW afsta atca ftai rttwtcaa afwa 
w afai-*i5 ^«rti wcart-ita i 4^ w^ert 
ftrt y$ts TOi « waTOtawa ww aaata 
l»i i 4^ wawi ^*ca ftrt TOI-cafc* 
wftftrtWH 4Wtcaa aawtaerta ww 
arWacaa aWl « wTOf terta afata fta<a 
rtt'eai ww i 

^F'ftTO—^»a-?ftrttfH^ TOti atwta 
^ atca waft* atftTOa atw atcar 
ftrt wWtwtft*tca ftsrw *ca*f5 «ift I 
«wa-TO we* *ca*P a* atfta fta^a 

rttm We* i 4 ^ at^TO afa* , ftw 

* ’* .*’. ■ v *■ 

wtatca ftw fiw> wTO wtopr ftfH- 
i!ftr : wuftwa **^ i*wi fti 1 fat teat 
w** « * 1 RWM tfi cat* ttpft 



ii 


?t$it?t» 1971 i . * ^rt*l sjfa ?*ti"fari*r 

(fjjsntm) i tfatntm flc?t?aa? n*?c? 


*1. fta> st? *1 ?t?? at? na: na; 
nftean ??i ?c?n ?t?t? ate?? c?tl 
c*tl a??ft nt*rf«*r®s catataa? fatea 
ai?3??e?ii atfhifni fawtn cae? aea 
f» ca, ?na?t? ftea <a?jS ntatsn nfaatc?? 
flc?t?cn? cse? ^rcaaf ca^tafata «lna 
atfte? fat i 'sw ?l cm «ra?ta ??i 
cae? nte? ca, ?naat? faa? a*rt^ ^t#t5 
(Apartment house) a^ 4*1 atfte« 
?e?*l nftat? at? ??e?t i ntatai atft- 
?fn TO*?: <«f ?nl fa l 

?*ts« *js-fatc*ta ffe -fl?«tfa 
aaa-?tf cae? c*r*i at? c*r, sstaatnt? 
*3;* t%c^r ft??tn an?t fatea? ?ten 
fbtfsfa? Inc? ft fas a*Hft f*a at? 
wnfltfl ?c?fa 4*s f%5T at? <?an: Ig 
?c? ?t*t? ftfa ?e?fa i fat? aniit? 
fa ?ft? st? ^ cnc? ?? ft ates fa i 
f«t? ? ss^f anat? fa a*t?ea ?ft? 
a? ft cm an ^ <w cst? cnc? 
c?tn X s ^cs fa i 

ft? fsfa? an?t? atft? cn?tn #tsi |fc 
wi ?t*i ? fte? feU ?c?ftn i 
TOfn? ?na ?t?c?tafal call ??t? 
cr*tn c*% «tnl gatntn? ? it?? fa? 
fefk ??t ?e?fa i ntne?? taf? ?| a? 
caiten? In? fas? ? atlea? fa? n? 
?tnt? srtit? ??i nt?c?u itfttc?? In? 
? na? ?na* g*?ta ??i ?c?i i ?a? pa? 
Ulto? eft? ftfft cacn ai i 

nft afit? flnta ?t?1 fa a?ta? I??- 
ffat^ ‘flna ittfi* i ?j& nc? 22 x* 
*?*n fa |, fat*, fft* ?*? sf4 ?fal- 
*$! fa ItffWfl ??< 9 cnef 17 X* 


ss?i i sd ntf? atft? at?tatfar nft «w* 
a? fa i ?l n* nft fte? c?ta« ??ca 
X~*& cat? ntntntfn sar« ntac^si i an?t? 
ate? ate? call catfc catm ?t?nt cm 
?tat fa i «wa ?t?t? ates *^a«t ?tca? 
c?ta« ??* atft? n?ta caen ai I «tata 
?t?t? esc? nten? «tfr c?tl ?t?i, nft « 
atftnft , nt?'e Ip^s ?afa fai «| 
cae? aea ?? ca, atftnft wn ?e? 
atar? n? ntat? aaa ^f? ??t *e?t, ^aa 
?ten?t? aa^nnt« atfl? atl? taf? na^n 
ita « nrac?? caatea? ?tfan ?a^ ent?) 
?ti Isttfa ?? ?t?nt? ai af?e? cnnft 
fnHc? aa^n ?e? ?t? In? a$a atft? fa 
feU ??i ?tn?t?'® a?«r ac?n flat? 
?t?ilB anlt? a?a «t^en? ne? n^? 1 fa 
acn ^fSc? Ig ??i ?? fti ?tn flat? 
?t?t? flt?tfltfatC? %? ?r*tw c?tl 
?t?i ? nft?ft ^ « nfa fte? wtt 
nt<?t«tea Ig ?e? sen ca? I ««-?▼ ??a 
^faat« fin i aataten atft« nft car? 
?rtl? a? u\n fte? caea m flat? ?t?t? 
ftatft? ?e«i i aea a?, «tata ?t?tlc? 
Ig ai ??at? ?lt« «?tM ?t?ai ?t?t? 
ate? ate? ? an?t? entnt ?t*nt? atft? 
??tn c?nat? «rc? a? a? nt? ?tai fa i 
ft?fa?te* ??tn ?nn?i ??at? ae?ta? 
fa i 

ca ?a ?t?l fte? sapata sntsn ??e?i, 
cnl na ?t?t? ate? Aafas atft? c?tea 
ntne?? fat antcat nt?e?i i snata n?l 
? aea? st?i atft? eaten cnen atrs c?ta« 
flftt. Ht ??e?, ntei, en we^l ?| ??a 
ai?ii??ifat 

atartatel? a? ft? ftfa? n#* 
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stfetefae aftsfiTOts fans fan i ns- 
ssft strns fnsstn snsts stflefa fss 
atse afssfas«tts faee fan i cntm 
feitrss es si atse c?^l fats nseftts 
nfttsfns ssi TO i arnstss sstcntsm 
stats ntns eets sseft fencss <®nt? ss 
cere acnets® cstfr fan i sts es 
fentss enfs arnetss s$ ssefnte 
•tfiwtw? nstn stn sscei es< stn* 
ants arnste® cetl ssefa aftaetn e 
nfastn* cnissttf* ars ftfal fan i 

tots stats fefrtts esfe st* sn^e si 
soak-well fan I e| ^ce n*j, jjig Isyffa a*1 
TO i sts **, el *ss sstst* $c«* srtn 
fan 2 0 6 Ifa cTO 3 0 esi stiS* stn 
ewfal ifetsel fan 15 cTO 25 0| 
$t«* fast* nstn fan ai, at* stta etfe 
to faat* *i *rev. at* to fast* stfe* 
fof* ntaj fe^ st* cscn $ce* feasli aft 
sst to i 0 ntaefn* ssj fan to 
an flu nerai es< ntn* stfeta cntfaa 
TO i stfe* fcaf* sentst* avt fan fcaft 
el sss ftese faipfa ntesi cntei 
*tet* cstm feits cto 0s an stats 
nftw stst* wear cntnl c$? tafa ssi 
fail fa^is St** S*r«t* STOtTOS CTO 
cesi sts cs, ss=r« we stents* cstsr e 
slst* stsTOfst* toc 0 mss sjssts 
ssi erst* i 

fasstn nn*t* fMtrn sea astna; 
H e ntS? srset* ssi to I stfts 
nstn erntntntarts snttsi mn* fan 
taf* i farstitets ntnse nstn fMtn 
meet* ssi to i orsttn* srlts e 
' (fans fate st?i si gens mils ssi mscsi i 


tr tltts* fen* esse snse ss ssi etai r 
atstm e esai teft sssts to sti meet* 
ssi to i stfts teft iftns ets 
sss sssts sea sttfs fI sjssts ssi sesi i 
stSfflWJ—fasst^r sss\s las 'fares 
ertB'Icss stirs fas 4si5 ess 

e!8s sts oresi srsrs stssstsi i ew 
stsfacs csssstai stfes «rt?1s fas I el 
isses’ts nftfa fas sesi es stlrsse 
cs^l i es nfts fas face fas etsstets 
TO i 4tllrss %m\ fas «tts 40 0r 
stss 4sfa fasc4^s cstrssi estrs sfa 
sstsi i cs ssn ststsssi fasce%s csts- 
ces to ssrss stirs erletsi stssts fafal 
ssi srsi i 

fTOTO-^ms fasfB siHTts sw 
»rsrsn nssel ^rsns ssst fas fasas \ 
^sti frns el sss*0 s«se: stei sfarss 
stars? ass tafs srsfasi fasstrss 
etse las fats csfai Isejsts e| sns0 
4sfss fast as sijestets sHtstfa 
sssts eftrr e 45 farss st«rs watTOs 
cssi sts 1 =r»rstfB cTOi atsnts esfas 
fa»i sm ess ntetces ss csts sss 4 tsfas 
stsi m ststs el smsts fametsi sisters 
stlrss etass csrs ssi sssts mv ?fas 
femes? fens atse csfe fafesUn etsfttns 1 
snstfes stsfars fan sateetrs iefa 
ettslsi etscTOsts era afStts tos 
cstl cstl faar fan ess ertfttsi srsj 90 
0 ass ass *tni e a<0tets seen* 
fafal ^s afan i e| snSts atftn We 
csH faTO^nnsts nfass men stsi 
atst? «rts 20 0 s0i fan 1 c sst m s 
faans fas erntnmtarts sntrii nfas 
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TOttfl, 19713 TOSto u mft 


to taft to to iprotw 

**rfwi fTOtofa 5*ttnt*« toto 
TOtoi «TT«tto to-TO cto A 
fiTO TO <®tt* c*fti TO % to 
nftft nnftft to TO^tTO i 

«*$ 3*-ftrm« ilfTOsr *rnft 

*fc> V$ IfWJ to I &TO* 

TOfTO *r«TO tos TOrel i TO-TO 
CTO « **|S n^t=f •(t'OTl cro, 
TOTO c?«n TO c*r, wnwr tmTOro 
cTO wn to *ii i *ir®i <*$ *ra«fa 
ntfo n\zv to »w *rwtc»i toto to 
*t<®i i <1 TO*n t5 |]Rpnr« 
TO to *rtc* i aftotcq TO*tra* to 
TO $-<*fli> m *nf5w TOt*ftTO(& 
to ntw, to TOf*t tow to 

*1&* fcsfr TOt« c^t=f« *ref^5 TO*I 
%ut to*i *rtt =?i i 

vwttm itotto faTO —w 
¥t*i cto* vrtw 'Shrtnt^l’ to i 55 
55 tfCfl * *ttotfe *fftl» WTO1 
c*tfc C*t& =tofa WSt* 

<w «wtt*r ciifc c*tfc <TO to ^t* to 
A W\ to to «rt£l* sj’tlts TO«fa 
&TO wto TO «wtI^to* to 5 $ 
*to i 5 ^ ^ ito* nmt «urf 

tospr to cTOtiftw n<« 

fto ntro totot* mt* tor <®qtoi t 
«to trittfr A TOk* TOt* to TOto 
TOtowr ** mwt to c*r to 
#*tto w, wTO *\m wto TOn* 
Atf TOt?l to 

jtoto TO ft, An A c?TO Wtf 
it«tf,c*tnTO TOf«rwi 
K ‘* tot i to cW5 *m 


«rfn ntww f^Vrt^w to «i 
wr=n distil 4tn326 ^tt«w- 

wMfl *rbnar w*i «ttot* 5tf»ioi 

wrtm i c*r^ 

to ntre »rt^r«pT« Htfi- 

ca^ri upr «twi «wtCT «*rthi to 

i A «rtotc*r« to *a5 ^ 
*rto «rTOw ^rtvnnr TOft TOi i ^»r- 
nc^r <«^I 8 «wto ^titcw *w 
^ttos toi i nw **$ *w nto 
cw nw to 

nn c*rto «rtii *i^i «imffl« to i A 
*t«<f f?c^ mi «i*rr * nto 

«ftittr ’rj’t^rt-ntPr^T wwi I »*s to 
ft 5 # ^t*rf=r-sfirt a r TOt^n 

fttiti ^fw« ttn *(?cti i A w* 5 < 
nws «ftc?j whs to nm nv§ A- 
nft m 55 »T 5 tot^ *fftiti 5nito i 
317 5s?*m c*iH smtft 

TO 4t^F C^NTOtCTO 
TO 1 ? I 231 TOtT^S 

3$t* *nr *in«r *ri^fafr x& ¥or 

cs^i ^w, 

to 190 i^tor fiftft»n?nt «to 
*ti*n ^Ttf^tfl jfl«i «rtot^ «tto 
wrt*n ^toti to ^ wr 

aftf ftit itto 

<rttf i ^ *t"Ttato c^ar«to smit- 

ffi 

CTOfito (Hellenistic) 

TO to ( 

*1 «WfN ff x ftH TO aftTO* TOI 
ntto 5^* n» *wtw wtn «rft- 

f« ti i w so wt 60 itor 5TO 
wr» TO «tf , wrthi' TOto towi 
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%\?t itmi i nmi ®toi *rjfo¬ 
nt^ s ^’T«T mi 'eri am *ton it«?cn 
nmi cnVmni frmi §*}* n i ^tmii 
tafa ininmil ^r«fj nifli, <^*131 * 
an^nti f-rsfi nn«> to rnntm ** 
wii *w to A fcnnitcmni m* 
tontftffa*ntirei nwti-ntfm*j.i cn 
ww to *itw wi *rc!&i ^5 
fcnf® nto *cnn i Stem ^nnr nn to 

imti-nttoj t5 if* cmito i *cn «n1 
mm ntci c*ft citfc mftc* n«Wfi® *ti 
wi in* 5 ! vn *®*®f*i «rtwf-r* 
itmtn} nr? §c£to i ®ti®rnm fcm-nto 
nto*i<«$ **rme itwft’fl' « nmti- 
nttof in c** totcn *ci*l5 mfl nr? feri- 
to, to «if®tto nm-*tt cm* cmnt- 
lttn &®i-*jitf ijwti®V ® itaitnfato 
fcm-nfmn ®*^lnti ^ s*n f# mar nnftn 
*\%U nt«n cntf i intmm iRp «?H far 
«rf^r*tw m* m* a^nti cnto* m*to 
mm am wren 455 $tc*« , m or® %tm 
l*tmm ®t®rr «r« *ra am m 

fMnvfti tofc *tn i 

qtitffw*, tobto * f% alto— 
itifm* ntitr? emi fen®j*ti *nto 
nt*ntn vtn tom t5 to i w- 
*tt nmi tot* f i to it«n mitoi 
to nm ctff®* nfmmn sjnf*® wtinti 
afr nmtfS nr? aintw ^nl f fnm m*to I 
*tif# ntto nft nt*ti m nmi «r^t 
nfatti *n ntan cn® i antmti nt# 
%n fem nt*ti ®tmt# to mwnmi j a* 
m *tiM ®*3tm « mfato mi 

fctitou fftftl * mnntoitto to 
*t *twti enffem ^n4^to i 


njnntotfnwn «to rnmi to ^nto 
nt*tn tonti nrnnti-ntfnwj ^n^nti 
nf® *wtot ®n^lnt« ntcnw 
««*fB ton to i niwi enn *rto *it®n i 
f®fn ® nt®nto*l to ent^n 
tom wmrtnfam *tf cm* toi 
totnl nt*c®n I ^ ®c* nt«f«ft»it? * 
tonto cn\n « ntfhato stnto «rt^n 
fnt? fnw ntm m®i i n*n®s ntn* entSr 
*Rntntm*nr fnenn to fnc*w m i cn wi* 
nton «rtAn ?t^i torn *tn <n*iS 
«rt?tcnn« <2T«t*n mi to i 

*srt* ®ti®tn nnCrn n® ^ntcn« nnft- 
fiwftn ncnl nnln «r«tn totn to l 
itwtoflr it*t® nf*i, ® fnm«* ^ 
icnfw i **w nnn-*tf cm* n^- 
nlf**i ^n, ^ntn <«m *ci*{8 nto * 
fn? tesn n*t=r *rt«ni cnc* I cn^li ®tn *tmti 
nnn\i nt^« hsft *fi into w 
*nntnticii *tnnnt®ti fcw <n*fni mn^ 
«t®tn to i 

nnn) nt*ti toJi to*ti ntotnt 
*n ititoi itntmm ^*i 
*tc* nfi® *tci cn, tofti ^ m fftiti 
ifw Hto ntftn * *t*ntftltn 
to it®n fn*® to) ®*^m * w— 
$15 nnft ttmiiwi ^ nnit 
t* to i mm i*im itnti 
it# miti ctt®i n<i *ic*i i nnit i# *n- 
n*n * mtotnl to i «to it*t*to 
^nten cnt*tn*ft ntftn* « ?n*npf*tcn 
to to i i* w.*ti ito » nfti fj* 
m to *iH ( to m*f® ni mntwlhr 
f* -*| fit f». %f iwto* fci 
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Amo. No. o5 O 0 0 jQata £2 - °\ * ^ . . . 

^t«#n ggg *feg fore to ^tc-sf erggftg fog fgffa gtgftg i 

11* g*g oirtfiwi <«iSg to<«g farf* fog* toi gfg 

g^mnrttgtreg fog trafog-^ fore f*M lH5 fo*fo "iw fllregf 

* nfog ^f-fitfl gwr ggftfe gfgg *m i gggfa foyfr- 

etfsfa gjggtg-gtfowg *rreg to glfo gfgfg greg *re fog i mis 

suN?! «rgfr® fog i gfobfog * «wtgfgg »it*stc^»T^ cgrefo^fo g*ifog «rajfgci ugjS 

eg ar*w gjggtg-glfrreig gfg ft to =rnS\f5 fwunfwi gn*fo «wg ?w«f»! 40 

X 5 ? *tfofo gfo grgfog i *b gtcg w *re «rea toi ggtoig fw fog i 

fo*H fcfo« cg«fgg gw gw g\* **tTO *nri1^ fosrtegg va to fogftreta *<ri 

cggre nt«gi gfo i tore *rato m gfg ftt-uto foresgi m grei i gj, focartg 

eg, fofoi ittoi ggtg to ggg g$g fcutftr ^ggg<®$ c»ir*f grerei gtg ^gfo® 

tototogitaftfl totifostofotggi ftto g»t*ft fMtt ggi greii 

ggg to to gfocgg «*c<fj ^ ggg $15 fegfafeg? «»gg ggiftfeg tofore gtfeg foft 

gglfogto toncgrei g*r * to §ng Atw fcfeg cggfg fogi 

erefgg gw «t«fg ggifo spffe 65 x$ gnftiBre togi toto ggi gggtf «rre 

fog i \ft »r?Hr to geg to 15 4vi onrtr»!9 gforgg tofore nfogfo tefo 7*1 

tow gnilfe fog« fog i fg®fof5 i 


9T«csri nam <?jt»rt^«[ «tr?hs 

OTrt 


wxzi gw <?rfaft}5 ^tfn'® vs 1660 
>rti»[ i <*&$ ^gwtf^ «fRsltg i 
CTW^g <J?1 srfg—The Royal Society of 
London foe the Advancement of 
Science 1 if« fes *■*? ggg g|g<» ^agfrd g® 
*fart5f, *riWi 

« ^ «tt fen Rw wm 

cjftattfo »rfrgtf»r«i i ftw-wi n?t«Fti 
TOH efTnllfN c*^,w gf^f «is^r 
TOfi**f^t#tm tnnftTO ^wfprf 
«r?Hwg *wt»r *tfsn 
c«rt*rtl^ IfiTfW w fi« 


fiwtg-ntggtg fr^rff «f*rt=r i wr 

cnrn «cg»i pitnrtiJ twfw ^«T¥tg 
fgwtsr-s^tg iifgfwfi gw c’rfa’ftfc* 
*rfwnr g«rt gg «itg. w. cwi 

m f? grg*i c*itsrrtl51 w. 'arfg. gcgi- 
g^gi *wtw hwt^nggnrv *\i- 
catl Titg i ftrw eg c 5 ^ cm g ^gwffgv 
<1 cfwi gc« ntcg*r i fg^sregi ^rcita- 
^fggfc» 4f^*fgtg hwrfTOi, tog 
fgwregg eg eto -ftttg cg'lfgg wgfg 
«to. ♦fitl rtt«n grs ntwi 
g w entgt^ tof eg 17 m 
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fcwtffTO ctoi ftf »r*rfte 

f he*, $tcff nfasi Jitttf cf «fl 
toi i *\i «r«tf TO^f to to. to. 
*cro cftftlci* Ifsnlfta 4 . TOcftf} 
wnffii i 

<«. 'SStffallS Cftftlcf* 

fafit* TOt*-ftTOi ’it'il 
»|S*?t Wtffftf fftftE* TOfflt* 
TOcft«?t *itfffl 1808 TO«i «rwi 
TO»f i TOfro flTO *1* TO 14 f** ffc*r 
ftTOfto flftcf ftcTO «icfi TORI 
TOEftf\ cTOtlcf* to Iftc6 ffrtf 

&TOtE**TOr frtTO-ftTO « Cfftf Ifa- 

^rTOvro TO Wfft* ff* Ilf lf«f to cw 

f^* TO «it* fEff I 1833 ftE»l faff 
fftf*i <b lif-cftfe *Ito* ww TOtf i faff 
cftftlci n t$ff Stf *rw * ’tit 3 T nftzti 
WGt I TOEf|«ft fagfacf* TO 
CftftlEI* TOfr^cItf |ftf>|i>fcfCff frot- 

ffTO « cf ffTO TOfE*!* WtTO f*ETO l 
faff 1839 TO fcwfrTO TO IwtESTO I 
I^TO TOftEf* ’Iff *Eff CTOtlfifo 
»p*tnfa ftf^f to ftfMfrf* cTOflU* 
«iwt¥ ffPrk*pncTf to $t* TOt* **i 
*tTO 5tfftf Ilf IfilMI TOt*t TOCfi $t* 

f^tf to « cto ftfJtEff §*r«* 

TO *TO TOltf 'ftsfaW 1841 
TO TOEf$*Pt •ilf'. TO. ff. ffttffo *f | 
l\TO CTO TOW fac« TO TOCf$^ 
CTOtlCH §1*1 *Illf« bfa lfi»?fat* $ 
tocnl* to cffrotfar nc? cftifftf 
fEff I 1857 ftC*! •! n? CTO TOff dffl 
TOf I rtf «ftfW faff IvTOf «lwc« 
fad ffftf TOf W 1877 TO CfTOl 
**l 


<w ifat***u 1887 to ftitcff 
•of ff<ar stfrt nffftcf *tft*wcf* 
fffl fl I faff ^TOtlCff w * TOEW 
f^ftTO TOf I frofTO flfTfEf* ffl 
'ff-ltl?? ftft^ffEff TO Wtf Cffl 
ftfl «fl fff f^ff «ttf| f»^f TO* 
fftftEf fJt^« ttfE^ff I ifff« 

fTO f^ff •fff CfE« «Eif Cf, TOCfF 
*f?ftf fff^Cfifl, TO ft 

TOtf ffftf’l fr« Vi To ft* *W 1907 
f fEf Hf. 4. «riPlTO ^?«¥tt ff I fjtfsl 
*ttt?ffc^ fffc«* TOffi cfcf ft?* 
fF*C« ftCf ffl 1907-1911 TO TO 
ftf^f w CfCf fff^I TO f^ff 

fcsra* flftcffl f?f f^f Wl fftfftf 
ffffl fCf ft^E^f «fff fEffft* fftf'f 
f«ff iffH cft^ fin fro *ifcwi 
« ftftcm* to cfEf **fi ntft* 
TO 1912 ftEf r«ff TOtff cntl ltd ftff¥ 
35 Itfi cfTO* •fffe wft^f n«r to 
TO fi ftTOfCf* fTO-TO«i ftro 
tffffTOEfff $fr fftftl ¥Efl 1913 TO«I 
fTO ftiftaf tlfff^tTO ftfff 75 frtft* 
vf fl8 f<TO TO <ff< *5E<tTO TO- 

vn bWc« ftcfFf i *tTO*f *ti to- 
fftf TO! Cfft.EfFf tfflt« ffl^-ffWtfl 
fffitnf *tf®« ftc* ntitf i fwtnv 

ftft^fEf* flftftfl Cftff¥ TOfll-fTO 
1 $ ff •D^ ltfft{*fftv fclTtC'O To 
^ 3 >* TOftt fFfft* TO fREftf ¥C*f I 
fffJt*t¥ ftffe* Cbll « fTOtt»fftl ftTO 

fttffTOm ftfff 250 TO« if% fro 
*tTO«ff 1914 ftEf TO m 

cwftjf mTfvtro* toiew wr«t¥*tfit 
TObtfftf fEffltf ft*f TOW 1 TO 
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frt91 f&9 9f* TO TO TOR *R feflt FR-’tf 

tor TO cqVfa* nwrfa *to»i «tto 
ftn i TO «% to *rc49*rt9 to R*i 
ft<Ri nftssw Raft m 9RR, Raf* m 
•tlfTO 1 !. Reft «r* ▼si'Sft&s yrt?*r^- 
<w $*ri *tft$ ,, rtas TOnRi ^nf% « 
TOTO «fcf 1918 *rfc*i Rf*r **. TO. 
fMtfS® 44 umcn^* ito>cTO_c«r iBftfs 
4ctotc c¥c*itPr*f to i to»tr f% nft- 

4t*f--9t9RsF4 w? TOtwtcn ^to 
49 <W 1919 JTTC*I TOC® fTO TO44 
C4 fc*R 4 sRj ’rfn sfs ftfron to« 
TO* TOtc9i c*t*i 9i i 1920 »rtc*T^ 26c-r 
*«f*r*I 9f* 33 94* 9*C9 9^*(t=rW59 
c*i IftaPR ^s:*t*tc4 c-R ft:<r*r 
wt*t *m i 

TO^*RSf ^ : 9fJl 1858 »rlc*l, 

1937 »rfc«i i Bfnftfsar cfRa? cm 
RTO9 *rM 44 R. <. « *\<m fH- 
ftro* c«c* R. ^-U. TO to 9 i 1896 
*t« ffc. TOtfa to *H9 i faf* 
1885 TOi TOTOR cTOrsfa 

^*jtn* f4»rfR ctoto m 1915 

4ft»l «R49 <*T4*I *H9 | ftfar «Mc« c*i\R* 
*lt99*n-*ttR TOtEM TOT 1917 artCT 
TOTOR fay Rto 4fTO* «rf«fci tor i 
qritarat 9 TO 9 yp\ *rtw TOTO 
fTOtft, RR TO tomtfyr ^tftftciw to 
TOtftffc* 4Jtfe «*<R «w 1 Ufa 1895-99 
TO»i flnpvgjTO < 59 * >ito * 1149*11 von 1 
1900-1902 toi tea « TOa nafttf 
ff3i*t * TOfo* TOwaR to tor 
49*1 Raw *rcwn wu <b 9t?R 

TOI «TO 499R *R foR W? * «ttfa 

nmHi fcftm toi nro WW**t 

3 


449TO TO9i A *nrmt»¥t«r 

1902 >rf*l cm 1932 *Tt*l *f^« TO I 1917 
*rtc»l 9^ ftwfa 9Rf4 SfR^S ^9t4 *t9 C*rt- 
m *rr49*ri •rRstR-® $* 1 
454t9 ^C9t*f « faUl Cf« 

9^si «r?t4 f 94tw Sft9 «TRfil8 *9 t 1920 
9tC4 f»R <*▼. ^4. R^ff5 , 5 f9 l 

1927 *rtc»i Ufa «r»^hr fawNf ¥m :«:49 

4«Hf8 fTO9i 'SR 9f5« *atfR«?l : 
Response in the Living and Non-Living $ 
Plant Response $ The Motor Mecha¬ 
nisms of Plant; Comparative Elec¬ 
trophysiology ; 9P t'SJtft 1 

Rl. f«. *ms WH 1888 4tC*l 7| 
9C849 ftfhrtn^h:* i ^tK-RwI^I i ^<ntnv 
4t94 1907 Jftw 9tart«r fafftro* C4CV »44. 

*r?l^nr fraH 44rt *r? tot m 4wtfl 
Ftflh^RfJP fTO9l «18i*r9 4t9 Rtf- 
C®tC99 ^fC4 1917 >ftCT ^Plft«1 Rt- 
R»iroiTt4iRfff anrMvftnlw c4t*RR 
TO4 I «m®rr¥-fr»f9 « «rt-RwtPT 'Stl 
91? *rc444t Rt« I 1924 4tt*l RsR 

»49F« «Tt4. «49. 49 I RtC9tf-RwtC9 

‘4199 TOl’ 9tT9 «¥ C^f*14 RtRftm 
%f«Wl930 4tC*!f«R C9tC9«( IjrVtV 
TO 4C49 I 1929 4tC4 RfR TO^tf R«t9 
WTOf 9'5t*lf® Rr*l9l R9Jt*rf 4t49 
1933 ntCT ¥f»TOl RstRwRl CWR941 
<sT4*i m 9jt?tr«itw ^fhit9 larfWtt R4 
4tC9t4R 441 1943 TO CTO 

f®f9 9JtftWtR 42ff®$® 9t99 RTO 
Rf«® *!C99tt9 9Tt*7® f4T49 I 
1949 9tw f*f9 «rt«tw «TTO4 4C4® C*ftf9 
•It'® V C49 1 *r« 2H1 4WI, 1970 RR 
•UtTO *199 TOC49 I TOlRv aRRut: 
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Molecular Diffraction of Light; Me¬ 
chanical Theory of Bowed Strings and 
Diffraction of X-rays ; Theory of Musi* 
cal Instruments ; Physics of Crystals. 

lutfa I 

c**TO TOts m 6| nclt** 
3893 *tr*. *$r 16| cTOftfl 1956 TO* I 
n*ttf-fwi* l h 1915 *tc* *fa*t«i fot- 
fait** cto fa* *«*r- ‘H’r-fa. nffat* 
** i TOTOi faifawt*wi fo. 
*em-t5r I ®l* TO1 *«* 'e *tf*t* 
*ft« « urttf-faTO* *wui to* i 
fofa 3921 »it*i CTO 1956 TO TO 
«a*t*t*t* « TOtoi faifawfaw «wtn*i 
to* I m jftlt-fffaw « *(TO-fa*tc* 
fofa ** c*\faH «u «rtfa*t* tow* I 

fofa <®t% TO** wc^F* (Theory of 
thermal ionization) «t*^* I <*l 
«rtfa*tw* to fofa 1927 *tr* <▼. TO. 
<a*. farttfa# ** i fofa 1934 TO* TOtft* 
faTO toto* *TOfc fac** i ®l* TON 
1955 TO* *fa*tTO l*foHI *r* falfort* 
fafawr* «fofcl ?w* (art^t t*- 
H8I& h* falfrft* fofarai) am fof*| <nf 
cr** fowl* ftw* I fofa |fo*t* 
TOwtfaw** ▼* fa TOlcro h* 
*tw*M»* fowl* nt*t TOIh fac**i 
fofa UR *1 TO* **WtfaTO C* 

*5*1 TOW*, HI *1*1—A Treatise on 
the Theory of Relativity; On a Physical 
Theory of the Solar Corona; A 
Treatise on Heat: A Treatise on 
Modern Physics, My Experience in 
Russia fcutfo I 

fawTOffi* **1891 TO* nutw, 


*SJ 1949 TO* I TO* falfalfatll 
fo. «l*;fa- | ©|f TOfft tow fro *tl 
*¥ *** nfof* fa*fa«t*w *wt*r*i to* i 
1921 *r* cu* n«* *h#i 

ft*fi*rt*w* Ifarcfou * <gTO* «f*Ttn*r 
fac** i lfo*-fawtc* ®l* *fat*fa ** vn- 
Tf «nwt* to*i Ifow* fa*tf**t* 

TOtftn *Wf*ltf fofa TOUfa* Utfo *t* 
TO* I ®l* *t*f*t 1936 TO* <W. TO* 
•a*. fMtfan ** »w 1940 *ft* TOnt* 
fawt* uwrc** *TOtfo ** i w* *t*c* 
fcfa *c?ft -r*w ertst* TO** Ifo *"*tf*H 
*w*it* to utftmltf* l*foHI 
etfoii to* i l*fofeH *t*iw fof* TO 
*fl»H **« *TO * 4 * TO cnw* i 

C*. <OT. ^*»t*2 *rn 1898 *tl*, 
1961 ntwi *tartw 

fatfatro* fo.'Si'r-fo. i ®l* ?*»t* *fo- 
TOt* |fb*t* *wtc*rfom* ?* fa *tfa- 
wp** <** *twwi wrtw: fa. fo. *t*t** 
*t*i *w**rt* **%**, 1923 

*tt* ^tc?* *w c*tn*t* to* i fofa *t** 
«awl «rHc** *tt«F c«rtw *t*c** **t 
**c* 1^ fro* i ®l* FPt* 1928 *t* 
CTO 1917 TO TO1, *faft«l 

«<a»lt*t*t* falfaTOw *i*Wfa*t* ^*!tn*1 
TO* I 1937 *tw fart* »T«C** 1W* 
l*fH5l«tc*, c* t* cw* *jtw5ft»* c**wH*r# 
w *rf*'« to¥ nw**n-cf i9 *v 5 i«nrt* 
to* i n*t«f fawtc* fofa ** c*^faf nu 

«rtfctf* TOti*i UiTO-fa«t* m 

c*f*tc* (folm) cA*f? **cw *wrtf 
c*\faf *c**1t* fl»fo faro* fofa 1940 
TO* Hf. TO. **. faTOn f* l 1947 To* 
fofa »ti»t* fafarut* c**wWI* fowl* 



wWifr, 1971 mm croi&tN TOrito id 

ft^JP I ®fca fqsfa TO®ft ftro TOft*, w 1955 TO*l I aTO^-ftTOt 
*<rarpra 1949 n«tnf®v ®fca ®ft*m TOtfa fttwTOa cm <aa. 

fw i 1958 *rtr»i f^5f% srtTO tow m 1921 *rft*i »iTOa fe. *n- 
nm *TOi TO * arc i fa. fentft TO m ftiftTOrc 

cm. TOIs 1966 »ft^5 24cn aTO^ttaprTOWfwtw cTOfa to* i 
^ftwti'r ITOtc*f TT^fttft ftTO- 1923 >itw »fTO #r TOtwr ftTO 
^fat* to® JiaTOa* TOTOftv 1 % topic* f®fa ®ta®t* *c*ia c*?^ to*i 
*ftnc*a ceataart* ®*a c*\ft TOtTO 1924-40 TO n«« faft ®rtcTO ftlftTOtt 
TOta tot *ai TO eft fnpr to^ 8 toW*1 to* i to cTO* a*rta* 
ntaroftv ftwtc*a»tcTOta ww TOc®a *niw ncroi to faft fti<rjtf® ^** 

Wt**lhr TO *ai cTOiTO* ntff to*! 1943 fafa *w. TO. «a*r. 
nft*tt* 1909 ntw ®^a TO 1 TOW fWtft® ** <W 1945 *tC«! ®fa®fa 
to* i foft cff^ or fttfaTOa cm ft®t* *kmw toTOv to* \ ®la 
ffotfavit* *tcac*T TOcnt* ** ft. 4 . ®i&to ®ta® »nrfttw fa«t** fm-row 
nt-t *t** <w 1934 ntw fa-efc. f®. fasten* fac*£* «w TOf®* 3 n~»i*r * 
f®?t TO TOST I f«f* C*tCH WHf &Wtf*V TO*H f«CW cncap&tftftwi 

»s*ftc*i cTO <e« cviwcncnc* uwrfa* TO «ffaw* »faifav TOtoNj ntal 
*fa cate** ewtc* nwri wi ®$« *cni— 1 ®t*c® 15|S TOfa upmtit* «if®TO 
TOt* tafTO**, faefa W 4 fa- *tftf W1 ® ®tC** **fW1 ®t*C® fc*Wtf*¥ 

cafctft ntftfM, * cvtatTO faefa* nc^^t'hr *wnf*c® $ti <4^ tow fN* 

^*fi VWtt «r4Tm «lt«EI ^ "W^ITOttTOl 

«T4ftC4fl 1941 ’itC’l fift SWC«Wl s «pif 1910 *|tCT I 

4?. ''rft. 1 ftfft C4tfftci4 *f?K-ft®t^ « ! starts? ftt- 

Ifti TO^rtcm ftw4 ft«|9jci4 ^4. •«• cvft,i*f f®. i 
w 1948 ntw ®ft®wtcw ntwlfft® c®ftc«r9 flftfc mm* c^t»n 1933-36 
^ftiwfl cwiwjfa ft^jp w i 1951 m n^« i partial 1936 *rfc»r 
ntc*i ft«t4 ^tarcn* »r«tnf®4 ft<f4®t»icw imVf * TOftrw 

*ff TO* I 1955 ^tw C«fft®ta fare 4f4 I C 5 !^ rttf f*ft PtfWl 

4ft4ftfs* ®«otci ntwrtiftf iftro nw»i ® ^frt*r*n v*u& i 

toic 5 ^ ftrt* ni4ti:ftwt«Htfi « wnf^ftwtn *tf *Kwrt^ 
*ftt>rtw fi, vtv ®t4i to <r»tPr« to«i f*ft 1944 

nTOf® ftw I TO aft® <sfTO^ s Quan- ntw **- TO. "a 5 !, ft^lft® f41 
turn Theory ; Cosmic Radiation; Ele- TO aft® TOft 1 ^ : Introduction to 
mentary Physical Particles ^®itft I the Study of Stelier Structure ; Princi- 
•ItRrWt• W 1895 ntW pies of Stelier Dynamics; Relative 
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Transfer; Hydrodynamic and Hy- 
dromagnetic Stability itejffo I 

<gWIW « t m 1893 4t54 i 

*ift>mit4f4i[ « n*rK-f^wt^, 
fNftstacw 44 . 4,1 «wm 44*it4?H 
1915 »Tt»l C45f 1945nt»J*rt« C«ff»T5®f*I 
4F5W *nrt<f^5t3 *WJt*14l *544! 1945- 
’48 4t*! faf4 c«l%5fa 4545*4 
w* ft5*!4 i $t4 «rat4 *1f* *5*11, «tsr« 
foft stf*W4 *lf*4Wt4 *1*f4 

*544I fof4 4$ $al${^5&5 f®5*#5 l 

*145® *if*4«rjt4 4454^® *544 
4544*0 4 4*tyl4 44 1 *lfi>!Wt4- 
f~4Wt54 $t4 4t4 *4t4tS I fefa 1945 
44- 4tfl. 44. fstftfe® *4 4^ 1950 
=Ttr*T ®t5*f4 fi®»t4 n®t*if«* 

*544 I Wtt* 4^4t=r^H ®t4® 44*f544 

fo** ^*rc4&i i 

f%. OR 'Sltfifll S ** 23c*f *5lt44 
1853 4t54, 1969 sftwi 15$ ! 

I f"l*1~C4fat$ ftlftytani* 
454t4i * 545 * \ nt3rsf>44 era *4t4 

*rt foft **? *4 wpvi 

454141 fWf fa«t5fl *4Jtn* f$4t54 
04tWt4*544l 1921-39 4t4 foft 
*t45®l ^5t1%4 ’Pltota »T5W |» %44 
44\ fWt«?t4, 4t*t4t, *Hf|4, f*4t»!4 
« *wts 44cn w**5$®if$¥ 4$l*t4 
¥t* *lf85t»R1 *544 1 f*fa Geology of 
India 4t4* 45*4 COT I fi«t4 

*Wl»5»f« 1942 >ft5»!4 *f454454 fofa 
afSftfo* «WJ f$4t«1544 f®tf^¥ 41 
OT5# *Wtn* **tff4l £444 *544*1 

¥mnpr,:4tl 4W fafr 1957 *15* 44. 

*K»« 4*. f4*tfa* 441 I960 *rt?* fafa 


®t®}f *<tltn* *544 C*t\44 *lt® *544! 

*S5ra«rt«t 4^: 44 lag 

1894 »Tt54 I 4 *4Kf4*l 

4WWRW 1915 3ftOT *f*¥t'®1 f4*f4*t»|I 
etc* far«f *fr5® 44.4*r-f»r. *4}*t4 WK 
44 I 1916-1956 *t* n4f I?t¥t « *f»t*t®1 
nfWfiit* wtn* fitwn 
1924-26 *t54 $®fn*t4 ®5S faft $&54t5* 
4f4 I C*4t54 4Tt®t4 « 41^4^541 
R’TtCl «fC444tl 4t*r 4514 I 1956 
4tC4 ft 1 St«t5^9 ^ntet54l *ra 45*1 4544 l 
1958 4t54 454J44t4 44. *!t4. 44. frftfw 
^4 1 4^54^ faf4 4t^t4 44lt*t4 *1544 

54^44 *544 1 C4t4t^t4 %1^5S4 

«f4€44ft*f 4’54fJST4t544 4t4 4^*4 I 

*rt$4fc$4 C4t4-^jrtB^»5S4 fen- 

C4tfa®1 ^^5 44^ ^51 4«t4tr4^ *4 1 
C4 44F4 C4^f4S ff^fl C4t4'4? Jtf5^CS4 
f444 C454 554, 45^jaf4t544 4t4 ^t54 
StC44 4f4 4555f—C4t44 I *^4^544 
4^^ c¥4 '55'fS (Unified FieldTbeory) 
^14 ^44t4 *ltCl I 45SJS4H 1944 4tC4 
S|4^4 f4Wt4 W<JJ544 flPW I 

fafan^f? fadf S 441 245-r *K^t44 
1890 4t54 1 13^ 1963 4t54 I 

*m<-f4®H4T I fa{4 sf»IStSt C45f 

1912 4t54 44.44-f5f. nfa\* &SK f4 «n 
1919 4t54 f®. 44-151. *!14 I ftftf- 

^4t4 yf5*l f*!51 45^t4 fatftsW Wltn® 
Sjtf%4 *44^54 4544*0 *54 
*!|4 I faft 4Jt^4 ^4^8^ ^4 ^5f 
54^ >14541 *B ^1544 if5441t f?44 1 1923 
4tC4 4545-t fa54 

’ITK^Stf 4I4Jt5f fi?tt54 C4t*t^ f m I 
A C454I, C4f®«*ft>m^l n<* 
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I <3wfl¥ «TC5&t3 fcfW-fimtft I 4*!t*t3tV fitfi*t*TC33 


fitfiitro cafae-fafim * i&wUfiwra 
eifaifa w *n\ fofi ^ «tfa&to« 
W faflfra *3 i fiiPrs^ta * $ra 
»!* e^fai ®taw*i c* tcaaii stat*. 

®t3$ TC*l C3®t3 V1W * C3<3t3 
WS TO* W TO1 CtW I fafi ‘Upper 
Atmosphere’ TtW 4* TOtfi* <stS 
3531 *t3l*3 I 1955 itM 

fiwf* *«to n©Hfaf to* w\ 
1958 ntt*l 4*. «lt«. 43. fttffa® *3 1 
1962 »Ttr»I f^fsr «f*Jt*ff TO 3 ai^tTl 

3t« TO3 I 

&. «rfa. c»fttfaf; wtw-fHrteti 
1922 jftoi «wtn? cottar staffs? fi*fi*ta 3 
CVtf *f«* «T3Wt3 fc'IH *3 43t 1929 
*ltc*l 3^3*13 fitfi®t*l3 CTO fiT-4^5. fa. 
fafa »lt® *C33I 1930 3tt*l ®t3C® fa* 
4t3faf3 cvftavtjcas ffr-TO^l nfiwr 
f®3 w TOait3 n% vm «ft*t fitfiaffacs 

**Ttl«*f fiwtPf 3WIt*l31 *C33 I faf3 1965 
3t»i cvc* f*rflfY fitftTOta 4cafiitt*r 

«wrt*r? fwtn f^ mwn wfiif 
oiatfir a* c3\fa* TOaii-ftaw «f*H 
toor i #r« tojh fa* 3*rta3 
vnff«; C333—artf fa* *nrff rtiF fcvii, 
31 « 5 5?, 3t, ©ft* 43<, V0t&*fi|®lfa 

fiwtw wfc w«^ i *fa« *3 3TOi« 

fafil TO311 FWIHI 3* W* 3$3 

catena *f 3 *t* 3 i» $TOt 3 fitnn 4 a* 
•tnri Vtmi* w Wi i f®f% 4 C 33 
itaVretfa* awta^b tea *ptmi wt* 
irtf* ® TOatta* ficn tMtft i vmn* 
OHtfl I960 »jtw 4 *. *t«. «n. fWtf?* 
*3 43* 1967 stf« ©ta^l fawfa WTO 

‘ WW*tWtf* 8 W 1904 «tfw, ISO 

|$fc ,#. 1965 ®|ttv| 1 TOTO* ^fiat-ft I 


fa. 4*r-fir. i RarN* mt^trhi «wjmi- 
tft'rew *wi fi ^wt^frtif #r 
®rt«n, ^ ® Ftfi 1949 

ntw f«Pf 

f^ntw ^t’nrt^ ®w*r i ^xtnf 
§fmi wrvtf** asf^f >wci 
^ rtVftf ’rc^ni-n® 4fH fhwi 
cat%f^tc’tfl ®1J «1- 

vzyi ‘ *n\ ?f®*i ^nta ftw 

>« v*\ ’r^t’s $u nlWt^ 

fiti« ftaifatsmws fen $ *tf<i 
*u i 1954 jjtw njtto ^3 3»ti«rtPs® 
^t%*r-f^««t s r vwtpt iWi f®f*r 
^rstnf®? *zw i 3fs® 4f ‘An 
Introduction to the Embryology of 
Angiosperms’ ® 

fiwt^tnw V J Wtf* •It® *MC1I 
arotn® ^tmit 1965 »rtc»i *«. «it3. 4>r. 
^ I 

fa. *ti. s nflnwt^f^ i 1920 
»{tc^ I Hi ft’<f^®r*lC3a 9|f s rc^5 *R\ ®f»lff81 
ftifiwtncw »ift*TWtwt 4. i c^tani 
fa-4^F. fa. i ©%* 3t® 1951 |%ti- 

gtTf ft tN(W8%cN w fa<t* 

fs® W 11953-54 3jtt«i «PT, 43 IfJwtl?? 

filfartw ^Jtc^jtfS^rtn 
fafa^ fil>|t6 C4KV ->13 %tw ¥CW I 

1961 *rtw fasfa ?®3tc®j fM Prfai fit- 
fiwt®3« 3i3*i trjt^fit*! 3^®i 

®TTtH ®13!{ I ©frl 3fr« 3^3tW Ifa3t3[ 

¥Jfa NWW« fi»lltf Clffas fW3 

fawts i fafi nfinwt* 4t« loojj 

tW31t*n3l €Tf t>1 WCia i 5^3 3t« 1967 
WF. ®t3* 4»T. fittfi® fa I #t3 3fi® 
: Advanced Statistical Methods 
. in Biometric Research» Linear Statis¬ 
tical Inference and its Application ) 



'Statff Cflfora Iff® fawfa-Haal 

*tt»l 


itvri 'stata fr^ta-BSts t?a* <caa c^ftf 
Ata-caV-f na Hc»r i %ta*t? *R-r=r, f*^ 
ftW Ws fftftfl \* Catltlfi?-— 
f^s=if& flftitaef cfar feat atvni Hata 
fawta-«fi aaata whs acafta i 4ff<$ncf 
citfrm to ft®ta-<sff aaata ft«f Ha* 
•ttaa atai1 batata fa-Ttaa fet®tC»r 1818 
attaa <af«w atra fwjKa atif afajftfc 
«ftPr« n i <at afaftfcr& atai aaeia 
frwtffaf TO atfef® TOPM TOl I 1817 
HCT fkx ’WW ftlftTOCi faaftaa 
*W$*ia TOl I lft« ultra ftf ta atm fta 
t«a«Pf, fa « atitai cattf a aw t&cit% 
•ta-ftwtcaa «rfo TO <1 aaata a twr 

ft®* atroa ata ^aTO i ft®* ara* 
atfiwa toTO afaatH cnt^tW 
atvfl TOta fawta-«i aaata ate* «aPRf 
«4C*FH! j£?l WTOl filial®™ 
nfihrf* fa* ca to atwi TOta «aaa tai 
TOi at aaai acaa i atfta aaatata 1817 
TO l atfei ata «!♦ Uiw i atfea 
toh aratfto amfaa 1819 *riw i cat 
aica^ TOTO atca to* <aattai *eaa 
at «t«rtt a n» a* i atlN pw aw tttff i 
aftHa atajrt atai itftfoa aiTO aatata 
«t atfta ««r*a TOH i ** *ta *m 1246 
Hot w* caa twft Hati *aft>wpn 
*t*t TO *aitai wi at croa i <*t 
licit fk\WPW c«fta «mfM awl If fro- 
cufMRTOi TOtW t^catcm <4aitai 


ata aai cutfofaTOaa at alwl TOta 
**ft« acifta i TOtf afcta at? *9® 
ftwa fa: tn$»i, Hart itacatia ata, atat- 
ata caa, aHcatta a*, act-taw *ltft*, 
laaqr *rtf*i« «w fa: itfa I 1824 atc»i 
tw^-'aa *t?t«ffaa1-TO «ntft* a* I 
aarijrta tfccatina wfa-fawttaa «*ta aaata 
affs «i«aa«i ^ca tca^ w-fttaia vcatn* 
^ataa ataica <t atHai aaai aiaftw* i 
at^l Half ^cartc«ii at aaata c«ftH* 
*t^a ^caa «r 3Ft^ aHarta *aa^ mjft< 
f*ratti 1824 atca a^it«i a^wtHtH 
f^at^caa ^cata «cantf^a ^itft ftaav 
mH^aa «r«aH *taa i 

ca ixn ata«n Hat* ftwtiaa at aaata 
cro ftna ff^a caata ^tftiw c^^ta 
at«a cafaw ca'ftl f«fal6 acaiftitatal- 
aat aaai ¥taai atatat «t¥fi ftaa 
H*iTOi if catattls 1820 a tea i atatai 
eaten tarart to fantcaa aa faaea 
«at *ci wtCTlwn fai wa i 

1828 atca «rftP(« aa «fiMwta 
aro ‘tataaV i «niatai awa f:aa 
fa: cataa ^atiftt TOffafrittl 
1852 atca 4ftPM ntta^ta fa^fi 
TOiwa \ca fieaa *rf«v tiaaar ftatntia 
•rfiw ^staMfi faataata i <aa na 

tcatar^a nattftiwi. «w utwa tfttih 

fastata *m «rti'« i>afatai fawta 
<jjlf aaai fii m «attw tela fti 
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c *jm ntw ci, «4| toi itmfat d®»rt$r or sd citi, dwfa-’ttfi*! sv® 


arcs ®rfsn sscts fcswtdi «fai «ntd® 
inflfa l s*H cic® *ftci cs, cidtis «rcsr 
fswfa iMts wt® < 4 «tfa evil \ 

fesdvt “fat’&s «fa«rtcs" icwifai 
*rfad¥ *w« skh ®tsts fs«rfa-i£ts 
artvnr fifatc* sjsits isi icscii 
fifajrd ( 1818 sfa), wfatcssi 
(1831 nfa ), wtCSfal (1831 m ), fas fa 
fasfs (1832 *rfa), fswfa *fts v-atl 
( 1833 Ufa ), difa^ (1842 *rfa ) «fff*s 
its low srn esc® ntcs i 

fcscss srtfatMi cm <4ifci srtnts 
cs*r fafr ssrl sts cs, fswfa iMts ^{5 stsi 
arfarm s® crofts® «n>d® ds i ro— 
•ftifafacro stucs fswfa-stfl ; il—df®* 
ro-*tdii arms stucs ststscss scu 

fswfa-tfii «ris ststfec* ®tssi ntir- 
•tro dwfa <ss<. fsidfSci sfasfafa 
fs*fa si *hfafa ^tn^r sis stross 
isc® ntf* t stfat ®tsts d«fa-*$ts ail 
aifasrsd ststl&l Iss®* stfsvss itc® 
•faw d**fa-std®T 'eti, ntij- 
•Sro fswtcss c*car sts rotssi ts| 
wi stfai®tsts dwfa-s$fa «m ^cs 
«rs* «w ststfesl artitw dsi s^sfa 
itrs w dtfhr *tstf5s® sis arms 
Vim scfr, f¥i ife stsfs scu sfatcssi 
m ^ I stiluses! fs®tcss wfai ci ts 
dil dufa-stfroj ici *cfr d } mid 
frfati ifaisd fswfa® stfrm-dwts i* 
d i utssfi, stfrutwi dwtrn sfa*sd 
ftats-ststs ro|-srt«| .Trt *ifatc® f»rci 
cifacifadwfa m nth dsfts ijsw 

<y 

’ <i*%¥Vsi *tfti d f 


it cstsrts, ®ts s$i n n ros^sts 
?r*s ssi csci i $ts «tss d®fa-sfa 
«T¥tPl« H 1841 9Ttfa i w <« wfc*ll 
it«n ifacifai iti $rnfa, mjtddwi 
wif<rfai <sti iwi veittwi 
id« ar^nttii «fii <stvtfat« ?fafa 
>faCW, di *mdni vw daitsr isits 
vsdfai «mfits i sfanttis 
w»dl <4* 5ffar w feif 
cswtd^F trsfs ci sn»ii *rfa«tn dd tad 
vu cvn, m ^eii^d wtsf« sfaif« 
m stm i ^tifat dd 's^stdit nditi 
’tfati’s fie*fa stesi sis srs i <s| nlafai- 
|Sm« si ^sutdi «rsi csfscim »v\ «ts 
^fsitunsl cw dfai afangfats dm i 
nfaitis ci ^scs cs-r ^sdn fii i 
faSFs^stess TOtstta ^rsi fswfa 
ssiti it® dtifioii, ^tsi v*fa emtes'a 
i^eitii smtntuti. ®i: stwwfa fs* 
m\ ^css ^ifaisrti i <i css wits dwts 
fssn sin 3 Ttfic®js ’fates Nt® iciflfai 
VStffor! faStesr cifavsl cidcis W 9 

fswfa SMI S*!l Sts HI <4S m S!!*d, 

«tfa»Ki, «ts®ts fsfsst< iwti, si^ arv# 
ndffa ststes dwts-ntfi®j nts® 
^s® s?cs *fe»n i sH-itw, stm^ifal 
fsfssfa S«f? 4S^ SI® afafpgs ^SWtd¥ 
*twds cm i sulfas ^swtdi «rsi- 
®d dsc®i m sdswr i ®ts®te® id® 
urn cs is fall 4fatd® icici, ®ts cw 
fifas it^tss csstist^ht, ^dr to* 
dims dsf®m its i 

•4sl intftd toi sfafnrs wcw if? 
nfsii aritd® n i c»nd v*n mitisf ® 
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«9ft « fqWfn [ 24i af, lnn*in 


cirtftfaia i nflm sfltos cit&caa fcn- 
catn) ntatfaa «fai ernffts arm \ <ena 
asm cifont fcacart na* 'stcaa itti nan 
laata Wlltm itflto «H«fal1 W fT®1 i 
<*tit?l atnnai, nm «r?f« nfa*ta« «rtai 
hwtfa* «fai efntft'S 1F51 1 nna font's* 
nnaata icntntarta. ^aacata* ata, fnwsr- 
atn *3, fecnarfacnta statist «nfe i 
fcafan nmafta cna'sttn 'nto aftm 1291 
nftn Wprs aa aasfta* i aasfat* 
foatfon «tan font®* attaarma fataft i 
nsta cittora nci afs« niatai 
f*WtWa &> att fotna «Rfoft 

itifon i a^fea cnnn fain* tom to? i 

atiaarma fain* «Wn ntftfan, 
rKfa* U|*\ fcawtl*? i fortfri «r*itf? 
itfi fafa c* iiaintai ntfanj?* *&*i 
▼tan*, «ti atax nrKfam ntjmtai cifa- 
C*a *t¥ tffe I nfi«t*1 ntCl 3tcwy?ws 
wi fan nfc c% n?K-ftwt*, antaantar 
ersfat's ca na tavft fcnwtfai m 
itt «rtnti, 'si nftys carr n aftm aaw 
ajattt ¥H wr at i «r« naa^ 
ittn atoatn f*cn fai a* ties fcawtfai 
ncaa *** nfa«tai ifc *1 laata* nrnhst 
ftmi 

na na ntfaw, ntaai, ntfaar nfiat 
nfaai «rif*a arf<Tc»i *a fcawtfm «i* 
cnncia ntfo'Sfa nrfe t na< atoatn, capita* 
fiarnfa, acnwatn, fttnaratn, *caar*tn— 
«*i men* mra fcastfai °m% asm 
fncwi 

fenfan nstifa cnwa fan atw, »rt^, 
nm« ntft, fjn «F?fa cntfcm nfaata 
*m fcfWtfal $ai CtflttCll <*t n* 


cnntn n wtraa ctfacna wcv cnnt* am 
sin i atnn nfaatfrc® mem mm fa*fa 
n<*t? *fftrnar ww aftarat^r f^cwi 
acar fe«w ^c*wf«to 
atat^SV, facarsRta a??, wn?fwr ata, 
^aacat^ ata, ^rt5t4 «Fn^-twr. cattaraW 
navta «r^f« i uta* naa^Sf sptrra wan, 
f-tsntat, ataaa, catft^ «r?f« nfaata 
atana cat^caa **& fawfa faaaa aeat 
«rr« acaca i 

catfccaa srcy fawfa aaata cac« 
«mtan ata^ w^s: &k nfacaa nfaatft ( 
ita ntantm, w csai, s^a a^, 

fawtcaa *ra tr?f« a^fn cal^caa tirwtt 
cnai i sstat^pi ntcni, arm, gaa, faa*^^. 

*fta^a aai, in er^fo a^afn 
4at*r caa cn, a 5 ® a?aa na^ nantoa fawfa 
asai n«a i nt^faa ftwtn aaata 
ataa anataar i 

•rtrft ^caa acafa. cat^taa wcw fawta 
asafaa^atai a^atai ntirtjta ftata 
41\ nt^sr^a fawfa ai nttflta ntcaai \ 
af^m aitata fawm-tfts aav cwl il5 
atata atar tocam can-ni i nw «tata 
am caaa ntai ata ^«aaf^ 

«tata« ca aaa f^wta nna arara, ata 
atara a^ ataca Text books «m 
Books on popular science I 
<stata mta atat acnt ncaatona 
4ani ataiataca aum «tata nt^a 
cw cataaaai erat^ atm i a^atca 
ncaattafJf WtPt f^ca at^nt 
ntafla na anti i asta nt taftWf ntfnr 
ntcia mtaai afn atnl ata if l 
ntijajKfa nil TWHrtTtmf aaatt 
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srtwtft, i97i ] qftwi cil wot frotaRwi 


4wf 4*«ttrq cq, qtijqsq asat* to 
4¥&i fafti qtfrwa ai fqrqatq cacq sto 
aa <aa< ¥t«rfi> wacs qa qtataa? qfafaa 
aw i cqqtwa stated qtiiqj&w aaata 
cro st* qq| qqi fas fawfq-qtftsj 
ai>qta cto 4* aatqa atatatfa TO¥^I wa i 
fwa'hrs: stata fas faca, ansi qtfrqjss 
*tai qstq, $tai fartastca cqtwtfaa qfaBq 
cqq—1fawftqa ffti csi acfc* i ms « 
«rstqs fctcra qq csca* a* cTOq ai «fstq 
tori $stas: qtfcxaFa ai froatq cq 
qa cto* qqfo^< *a, *aq ssi aqi sts 
wi I na to ntijq^csa TOtsi faacaa 
aw atatatfassi arras aa i qtfoq^scs 
saw satai cq wqsfa*(< wtcstaai mi 
qtq, sfa staq <aatcq* I 

catfccaa to fa®fq-qtfq^j qi qfagf^fa 
fa«ta asai sacs erases siasfB faacaa 
«rf« facia qwa facs aca—(1) faaaas, 
(2) stai * atata, (3) qfastai ma<. (4) 
fcqstqa i 

faaaasa fas faca ascs cacq aacs qq 
cq, fawtraa cq csta faaa* csfacaa 
stcs qfacaii sal to \ mi cqfo fa^a 
qtq qfacaqa-qsfs* fcna i «iqai wpsta 
srtcatq sacs faca tos cto csftai 
fawtcaa «rfa csaa TOft wssa sea 
ai I if c*a TOtta fa«teaa csta slBq sar« 
qfacafts to csfaai sirs 3$ qq i 
fas ^atca* sweat* atsi aastai 
wws «jtqtwj to* csttora to caata 
sw c¥t? caa $ta qfaasi «rsteq* 
c&fct ai scaa i sea ssj fa* atsca ai, 
w*. qn sacs, cq aaai fawta-asai sea 
qi i “ftq qfqsrq’q ^fwta afisqtq 


ui^ ^ql5 qqi q*j aracq—“<q 

cq\¥t^1 <qq ^fqtfri qtr^s qqcq sw, 
cq c*h «<c^ qtcq i fqq qtq qfqcq 
fqcq <«¥ qtqi ¥*i ¥^<j qcq qfl fq r 
q^l q«q qqw <aa^qqq ssfaticqtfc- 
cqa ^c?r cqqi i w ^q ^qr cqq 
catqsFcq^ qficqqq qai qi qq i qqteqfq 
acqq, “®cqra qtatc^j cq^tt¥ «f¥H 
qata qtqtqtcqj fawtq star's mqq ^qi 
¥ca qf i qfatq qqcq« f^cqq qtqqtqan 
«iqqqq qai q^qtcq qf^ql 'atqta 

qfqtq-qqff® qjtn«tqt^«f qqqfa facta 
«rcqt«fq qca ni^cq—factq qca cqt^- 
cqa my fqwtq aqqfq cqca c«l qifel 1 
qq« q^aj cq, cq qq 
frwtfqq qar «it¥^tf^¥ qq cnracq, <sta 
my qfa«tai ajqqtcaa «rnt«R 
'qtcq acq qca qq qii »t^fq qa^ 
at^ql qarc fqacqt qtai fq¥ fqca wfart 
qcqi aatwatcqa qqta—“fawftqq q’qff 
ftota wc^ qtfa«tfacqq «mtw*r wtiq I 
fas ntfastfas 5^i stcsq fafqai ^ 
«itq na cqfei qai i cql qqi acq to* 
q «35 qtfa qfistal •afaca qqw ®tata 
fats qq facqfa i w 

fawtcqa cstq «qq^ faaq fa «tca 
^q^tfas qacs qua cqi^tqa qtacq, si 
4¥^i ntS i fcqstqq qsfaa ^ta* fq^q 
to* fawfq-asqi qtfasr q^tra Wfs qcqi 
fa qi i «q tot stai, faqqas, sqj 
—qata ^qa* at* wqfqtw qqq i 

q^atq qtcq atvrt stata tow 
fawtq-qtfacsia a* afas qtw i «*a acar 
aq a* wtata cat*taa wrw* afasi 
Wiqa wai, %* am a*«—fa faqaas, fa 
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26 fa»fa 


** faf fat* fast* ft* 
—** *t*T *rt*f win i TOtf f*t* 
f*t* fatfpf. fatn* ft* ^t*ft «t*t* 
<afa ft's't* *$t** attftf* ffi fet** ft* 
fttf* t f*fal c* * * **t* fat** w s 
fat* *f1 f *, ^51 ft* f* an I *Ft*1 *ltft* 
*ir=* st*tf, $t*i W 1 ®: f-fatf* *** 
«t*fafa *tt** =ri i 4** f*i *»!i 

sw *i c*. *K*i «t*t* *rtwfw citfetf* 

TO fa*»t*-ftff®T *fa® ftf I 4* 

frans* ft*i 4^ c*. fwtfi^tc* *rt*ttf* 
c*n* *fast*t* *t*rt* fawt*-c**ftf* 
ft*rr fait* ^t* i 4 ffai *f 

flW C* *t*tf, *51 **fa *tf *T I 

*t*i ff*i *tfi *r^r® fawtt^* f*fa* 
fa** fat* cttferri to *f an *s*i 
f*1 ft* 4*< fa*tffa«tt* **1 ft* I*, 
4^ f* *$t** TOfffal ffjfe Hft'SKl 
ssttfal fafa* naf-*rfaf*ft*9 *f *5*1 
«t^tfat^ ft*, *1 *ft? Cftfefl *fafaf$ 
fe*tf s f* i ft* fe«.*itfaf *tw* nfifW 
crtftf ftl SWJ faf fag ffaftff C* 
*tft* *i, 4** f *i *fi *t* *i i 

cffaw wtsr fa®t* *5*t* cto 
ft*f!5 wt* *F«n few* f *i eft's ntti i 
«fe f tst* *s*t* cto 'frtft* f t*i* fas? 
*t«F—(1) Cfff, (2) fifffaf « (3) ffaf I 
**1 ftf, Cf*f 4fj8 ffaf fa®t***5*1 
f*t»l*, fa* tfftlftf ^1 Sfffa f**t* 
fttn «r*t*^*5t*t® ft*, 4fe «r*FW to 
faf* fffe1 *fa*t* ft**i *t* *t*t<s 
ft*, faf* *1**1* fit's *tftf* J Cft** 
Cffatf* *t*T ®rj*-fa®rt* «T5tt** sftfftf 
ftfaf $t* fa*B*t ft* ftt* *1 I faf* 

«t*t**, 4f fa»t* *$fe* ntif-*<«m eft* 

c*t*tf« fe*?ttf* cst* fa»6*$ *f* ft* i 
»r*<*r fa*tt** *«r*fa eftf 
*1 C*r*, *t**1, fat** ft* *tfttT* Cftfe« 
<®t* V ***%TtI ? C«l wtf* flftff 

n*faf *?t*i Stnr* *tfSr® i *rt«r A 


**tf ft*f*t*i *fe'« c*fat* cn* *t^*t 
*i|*tl i fai «t* fafa fWl f**t*1 ? *** 
fat* a*Htf*5 fW ft* I Cffatf* TO Cft* 
faat*-*tfa^T 4f ft«Ftt** CfSfi ft*1 f*, 
4®* *** fa**, SSt^tfaf fa** *ft^1* 
*$t** fa's'l* *^*«l f*t* *** I f tt*ft 
faff ^]t®t«*»rt** c*tf ft'pt eft* 
«Tft*f^ «*fat* 'ffalt^ 5t^C** *1 **f* 
*t«fl* *j**tt*i *fa «rtt**, ^st* «t* 
tftffaf f^*jfe ft* C"*ftf fa ft* *t*t» 
fat ffapfl fat* *1 niff* fat *1 fat* 
nt*l ft* l <«ff *^*t* c* tai c**tf* 

fa^ftfa'S ff?1 ffal n^Tf* ^*ttf fa? 

*ff ft*i *tif**t*F i *t*f ^** 
fat-ft* *faff*tt«f *^ *?*t* srmi c* 
«(tt*ftfl fat** CSl* *^*tt* C*^l; «tr® 
ft*r f C*fc I faf *5ttff *t*J f«R fawt*- 
ftfa^J W ? fttJtfe c* fa«t*ife fffj, 'SI 
4fj *fl f*t*fe C* Cft* C*ttf* *ft* 

*?.t* I f t*f *f* «rtt* Cftfetf* ftfr *^* 

**m ft*f*t*1 fa®t*-*tffST ^fftfat 5 ® 

ft*fa* I f*ftst* 4*18 «r** c*l%* ft*ttfaf 
ffafl *f*j ftaft*—*t'*t* *t* *t* 4^ 
«atcf* «fs** f«*1 «rt*t*r* i faf «f f*- 
*t*t* *t** f'.f*t e f* 4f ftft* *fe ffatffe 
*f* ?*-*t*t*1 *t*t* *t* *t* ft*f—*tf* 
*||Sf «Jft*f i 4^-1 *** Cffatfff ftf 

fawt*-*tfft®I* ftftfaf faf, W ft*t* 
«Ttt*1 f®J^~'Si fa* Cft* C**tf 

*tt?*l 'St* Cftfet** TO **t1* 
*tfar®T ^t*t *5*1 ft**, $t*1 fa ft's «|5c* 
C*t**? fa"5*l **l ft** ^ttf* faftf 
f*t« *?ft*t* Wt*tt-*Every dark cloyd 
is not without silver lining. 

[ faf ftftfJ ffiff fftCftfaf ftfa'ST 
fft* *^S «T*tf* f^fafftfl *fa*1 
Wfft* fa®t*-5§t* fefaftf f**r® fflfl 
rtfftff ffetsfa <rtf ‘*f ftfft'ST faait*’ 
*tfe* n tftfj c*«*i f t*tf i ] 



■ *i 


TO CTO W*1 Clt* #fiw*t5 

■W «ci, <H§«1 <$<M «tcss 0®*I C^ I 
<?& osi §18 ^uia *11 cm* ^:b c=rc^i 

fat* TOfCM *1$*| «t*f TO I 

fa? <ro$ «rfac3 it*:? 5 * 

a, osi osiwt^i *r*rt«f«fa mi 4fa- 
cfltcw ^jtitci m 3T*i^ icifc m i *trs^ 
$t*1 *p**fa fmtrol 5(^T srg? 

1?fa *ltfi?tflW Chh TO 5TO* I 

$tc*ra itwfa ^ fimw ?t? 

from? i 

§(B*r wtt « ?ri#fi'®fro *faftTOf 
fcofo# fawt^si tNTO «k I5^i- 
ifa* *rc? ^cto 3 ? i 

CVWZW, fif«B 
TOltltl *tf1, «fjtw«!, fmtftt, f*lfes| 
«l?fa TO ^Sl^5 1TO c? ?nr %u itc*. 
<5t5 Clfa ifalH 50 C^tfS nt^O I 

*1* irn* «tfti rHTO c»r^t^ *rc 
fitwtifa* w? ** i <*ifa tot <4 70fc 
* 8t*i IWw itftv toc? i wn 
?iwi wi cto §?*mi c?t^ fact* 
cw\ n 4tar« ititcir ?wil mcror 
*wWw sto, c^rfe cm ifaflfc 
TOJ t ^tw to* to cifri cm **fa 
iwk n i 

tortwm mil it?, to* itwMtTf 
infc to cr«n fmtn? m —to ifan 
it? ifc ws ntti, fasitffai to m- 
itfao® to umti ?i *« «*f mcm mfrf 


umti *?w, ii italic* wr«tc? 
tf^StCI i 

*?*TO ic* ifara TO 4*{S 
wi *wi-ifa it citfa itffa witi 
ifw c?c* ^i*i n?K :ifaw TOi n 
fa* *mti Hints i 

^npi*Wc^ *n*TO nfami fit* 
fa*rai* mtn ^i anj« wftnr 

«»t*rc* nrc? i tow §18 *ic«n 

f^l ♦tv «ft^i i 4$ ^fcfa 

1%^^ f*fC5 f*rf *ITOt« CW ^tl I 

«t$fl 

^rti ?pwti^, ni 

w tw zw §{B snro ^t«n 

c^nt sn i w; $$ ^jcn? ’TiWta 
nm nrt^tifw *\fa v§- 

•fWF? «w 

fewhfir ic? «d i 

#T fTOt^hll «Ttl 

^rtw* or fit* 
farrow i isK-r fato m v 
feifafi witi «ifa wi 

m $tii Cl'flfa itii flfl 
fafaai *nfasc« cm to Itcil i 
•utfMtatwi 

Cl^tm itfltCT «ft1 30 «w Hwt^fap# 
^ ^3011 TO TO faw|3?fal 
faror n?tun TOi TOtn iti ^h 
twtww §18 falfa?tTO I <ffa §{8 falfawfif 
\m TOcfK i 



at® 5 *? 


afwtcsa $*ra matat* ala ai 
atawS mf® SF® *ttftf®¥ ftnta ¥41 
* 1 $*, »naa cfta ai«F fa^t® ¥41 4t4 *111 
< 5 t$ afa ac®l, ®tfia mtfafafaa. fa&fea ai 
ret^fcfta aatfc¥ m* fara aatat® 
ifTOi aca aianta ¥ic® ntac®a i fn- 
fiTO £4Wtfa¥l4a TOC¥4fe A *f®ta 
*a®ta c¥ta nfasa cafc,afa* afr®atc* 
Stcaa wta fta aatatsr i retafa ftaat® 
flna* TOa ca^ I fa^ta-sfac® ¥t*r 
cy®tfa¥ acaa reaata main fofa c®l 
ate® attar a* ¥cat aar®a—¥«T1 aqfa caca« 
®t$t®tfa fcft ma ¥ac®atcaai cro 
TO Sfa ft®1 W «tfa*caa TOf*¥ 
ca®caa ftata ¥afacaa, ®aa ft®t®ft® 
4* aa ft®tC¥ TOatca *®at^ ¥ca fare 
ftatcaa ^a cafare farefacaa i aca 
mtata ®:*l caa 1 ca*, ata¥ acaa §®aftt 
fa^'a! aa ®<ra faae®-a®c® wtac®a ai i 
ft®ta faajyn aaa ¥^ aaajta, 
»4stfac¥i cafa mta frets cvarta <4¥ to 
TOW ¥ar®ai afu «tt®JC¥t fa* fa* 
fiare m®J® s«*4 fawtal ftcaa i afa® 
»P*t® C¥ta ftatcaa aa*1 call ffaafe A 
*a»tfa¥ ®«ro are fcfc®a i cafa **• 
TO *tfe® vca aa fir®a j c*ajta c®* 
mjtaTO** w *ac®a i aauta ca acaa 
atta-¥tea* rec®a ri i faft aca 
to to ftata arec®a 1 mtTOr faaa 
TO. arerttaa ¥t* cae* fc*alS *tac®l 


aafa mtca I <4$ fta *a fcasitfro* S®a 
aa aare§ ®rta *¥ ac®i *a<, , 4®tca Sfai 
facacaa wa ®*®1 a"ac# fa:ac*a ic®a I 
aaaita, aa ai fafcat^ maattaa a® 
nfwtaa aat-aata^cwa A 
r? ^aata »4¥ ¥<ta TO^f¥¥ 

ami car® atta i ®ca $tai aacat 

c^t^aar 1 ? ¥iaa fa ata ’ttcaa 

a«a®ta aai facia »4¥^1 
caffe n«fa atail mtaa fa»n 

^tafaa atacaa ¥fca A w ^awtfa^rra 
«if®«ta mta »4ai5 ff¥ <4t¥atca mortal 
aca cTOi fai <4*taa c®ca® 3?*®ta 

aiw faata ▼at'® *ttcaa <4aa cal¥« oral 
i afa^tfeta ^fai call faatca 
¥awa *4as fofavi a®C¥ ^wf'9,5|®catn 
mta mtcafaata aaat¥ ^tf?w mw* 
at^acaai *4| mca\f¥¥ i^a afasa f to 
ca^tt® atacaa i ma aaata ajtfaa itcaa 
at®tatf® aitf® «?ta mc^a 4aa a^tca 
faca «4ai catca ala 1 *! av av m? 
aar® fa® *ata ^tal maatotaro ca aa 
¥ta caarsa i <4 caa aw araca^ fa®tf 
ft® ma®ta <afe 2 ?® ftatra catv m $d- 
%aai Sttaa cate cA fataeaa aif 
areata aif® a"ai^ fas fas ftif® facieta 
< 4 a^ A aa fajfro fif® aea toi- 
ftwfalai <4^ awaa are®ta S^a-aaitea 

* ffcc¥*r leaflfai faat^ caaetNf, 
ataaata1a*5 1 



Wflprfit, 1971 ) Monm?* & 


fro* *K33H TOTOI afMWW *ta% 
*ft 1 *H*f 3 ** 1 * to*, <Jfm <rot*fc 
m*\ «rt** *r*fo«f* c**rr* 3 ? cwn citto, 
33T31 <ttSl f*Wft* ftJTft TO*, fatSFat* 
«t '•t*! *t* star's an fawrai *ar<5 csli 
*ra* f% i *a* crofatit* fetfcl 4*&1 
mfwi **i *ai cm*—c*fc c*& ^ 
*a*ta m d*fci ^t*\f** st* ftfnn ftrc 
’it^tti'i atsre* cstc* ^tataa ^rftn cnt<s 
csfei *m** i 

^ **$t3 »tt«r ^hifa* ifw c*t* 

'sftC* f**1, C*lfrl <5t#3 3Jt*t3 I f*I 
aptr® *<s ntsa c*ai 3ta, *im *to& 
*wt* *%, wtft *i *tfW* *s =n i *im 
*rfi$s$ f*f f*g 3M *tc* •, *tcata 

*tE3t3 *3 I TOft* «Tf», <ro «*i *i 
*3^1 *tc* cn *ml3a, ^ftat <str* efr 

*13 «tf*t?1 TO ftt* ftt<5 •ttft «3t3 <®t3 
«tt*N5t3 *\*fa C*fcl TO3 3t$**t*a 
C3*t3* *ai*i <a*^ *ai *tcfc i ’rtatanstta 
«ffo«l a*rs «rfa*i *i sftr, *fafM m~ 
*aim arcaj c*r a** f*g 4*fci c?«n *ta 

fti c*$ C*fc «l$J* ft3TO3 

ftca* «P!t«rf» ntfif^ iftw *tf*M froc* 
w\ to* c&\ to* "ifoa c^t=i 
w ajtari cwm w *a ft i 

*«tfc 28 **a aa* 4* ^tt3f**t* 
tof **■»&# «rM *a aaa *ft*ai cm 
(Scientific American, August, 65, P. 42) I 
4m *t* 5t^»r« hi i fa*^ 15{3 3 toi 
1315 to sstll 4*&1 3taft* *mtntOT 
*ttoac* 433 sta* '■rir’t *tm 
ft**i* cfe *ftf*it$,* tolUfct! *W- 

«fi^s fti i ftfi’iwRfl 

f%t*rt^ wc«w 


«ac?fl vn c^c® ntt? i ^^6 <$c?w 
1. Q. (Intelligent quotient) fT*fl 60 
80-3 3C3J—«rtffc 4t3 f^t% I <5131 ^3 
W « »lt3t3*t ttW-ftratn* ^3^5 nft3 

5th f^f 2002 $tro c?aF3t3*hJ ls^tfsn 

'sip^ts fawi 1599 #t3f3 28t-r «rnll 
^T3t3—^<5jlff <st3l C3H 3^C<® 

ntwi 33 h faft®n ’rtifwi, 

35C3 21:1 ^f«*1 ^T3t3 ? 

9F3t3 fw*l 1963, 1957, 1953, 1946 - I 
$t3 6 TO 3?C>1$ ^ "tfoM *ff353 f3C<5 

33t3* ^C3I VU 9 TO 33£*T Btnt’ffl 
^WJ 'Ot "lf3F TOtf3^» ^3 I «W3 W 
^^3 *3C$ W ^3^51, 3J# 

f34 ^C3 ft I 

<4% W<*3 nt»I-<5tft3 imta ^'51 200 
31 400 33C33 3C3J C=^ I «ft=f1 

Cim, 6000 35C33 WtW«t3 ^3 TO<C11 
<5t3l C3 Jf3 ^ C3« if^TO 3<C3 
&S3 0TC3, <51 £ft3 W ^C33 

C3 C3>t3 ^1 «Jt«rC33 

3tf«*i *ia ffwc* r fttna^i ajtnftw 
c*r^ ^atft* 3it*Ji to nt«3 

ft 33^ 33C«3 §S3|&! ^ft33 *tC* W* 
C3^ *iftf*jf*i mx mm. i »rr»i-<8ift3 

imta 3V5t3 *131 

<5tJVT3 41 *31 w <5tai *F3t3 ftail-* 
^tft *t3<5ft, f*V« 3C33 3C3J ft»l I 
C3 »13 ^f 9 ft3-^ftlf<83”»t3 C*lt* CX1~ 
f3C-fC3 3t«3C* C^f* CWtW *ftnf, 3StW3 
3*1 *3 Idiot Savant— *C*t«f1 3^*t3 C3t*1 
f3»C*t* I **, *Tt3 3t*f>3 3tC3 

«3f^3 ^r3«f f3*C* *W CT*I C3t« 
*ilT3 I *tai «f>3 srn^tat* *13 
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to « ftto [ 24«r a*, la ton 


nftotn to cvt=i fra 'nn aaat* nt*?ft®i 
to wtca* ntatn tot* fn i fan nto 
antn ^awtanttn *t*n cntntlfa® c#tn 
to 4n I 4af?n toa ‘fast# ft’ ntlcaa 
to** cTf<ftc=n atm i n®ca* ata csto 
cnfata* ®<rn acnfc *t*®ta i atla cm 
w* ntn ni*r s #n atnatn* atn- 
attn* cnnnt, a^anaj aawi—’totnai 
elfin c*rH? 14,445f5 nr $wr*«i wn 
m ata* #n* 5202 at* «n cawtn i n* 
ajtntt* to* a*at* 4aSi ^tontaj 
to#1 atar&tna *w aaat* a*®tta MU 
•ttn^ittor nto to *cnfcn i cntm at*, 
ca cat* cat®* §n* 4?ata cat# to 
to canan to* atf#fac® «r$® ?a®t* 
nt? was total { fas ca cat* fin Puts, 
nnt® m w aat® total ai i 

wnnnt* 4# aatn* «iw\faa «w aato 
ntoom toi anattfi #fi 1801 »rtc»i 
4a nifta *aca* at* «mn*1 at** i aa- 
atof* Pwi, totoft at* #t* 4 a ®t#n* 
*-*tt® n’#i area to* 1 fin I toi anat#* 
n**tt® 4a#l at* ntaat* 

ntfiatfaa ton 4to® ntc** fni an- 
ntofi am an a*tn totnto at* 4# 
ton *13 at? arm ni aflat** nan 

awtn 4# *tnjf® ton $IS# to 4# 

n*r*Hf*?a am fir*ft*i aw artntn 
a«*i area? I to atafaa ntn 4# an*t* 
catn fcfn cal i totta* anfta mitto 
ntn n-ntwwnfci at*to c n* na#i f*a# 
am# ma nnm-nto* ca nfaa atm 
to, atfata ana ®i ton to an 
totm *ntna nt*ta* ntw 4# «an 
ca^ ton ntw. fan toi nat# m 


af to to* cam oratt® ntca m i anattf 
cm-to c-raata to¥ ton to# ana 
ntac«a I $f* atai 4 # nnawrva aiantfa? 
'Bfanfc 5 # aca anal aca facna i ®t# 
«ita arlY ai at* c^taca fata »iai <*a 
gam caa ?caa i an# an aacn anatca* 
atantai lanrtw ito tom i or# men 
ca cata eta to* 56 n^ajta maa f*fa 
to to nor# aca to ntacaa 1 wfa 
toa 21734-ca 543 to aac® a»ita 
ntto caca fafa aw fawa 11,801,562! 
fa aca aKanfe enwa tot® stlw 
f®fa toftwa, 543 at^ii 181 art* 
3 - 4 * mwi 543 to art ai ata 18L 
aita 3 fata 34 ^mjtfBta art aai acaa 
cnt«rl i asft f®fa 21734-ca «tata 3 4 *^ 
nta 181 to n acataa 1 

mPta#a mrtf«a atca anatw* 4a 
wfonrrift fai Itai-naata aja^i ata *tta 
ntitt»ia 1 fnata mw n4 wa awl 
nitfaw, f*®ta n4 Iwttas 1 aatna to 
nta an*K at?a nnfara omtwi caw 
ton 1 m-awwa f-tata to to to 
an as nn ntijaa* fata atfl nt* 
atn# f«fn atanta aai c*t<? toton 
faai toi ata m fa\ai 4aaa *t® ntt* 
ca, atatsfa* nta nta to ca# aa®i 
aaf#® ataf^n 1 35 an area to w 

nt* ton n<a anata" a*##a ftn- 
faatnti* Port atm a nttoi* avtna 
ton 1 

anati<* nantnfaa a# nt#t* fast* 
#wrtta w aaat* ca^jfa c?to n*l#ca 
aata at* toton 1 faatta* an 1805 
nttn, main ca«anr*t*i ton* atai 
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wfeutfr, 19713 wm 

*ft«Ki? A «rt? ?t»t* f«®t?t* 
’tfsrt? f?®i f-rfk? 

fiw* *Ul1 4? ?tk? C^t=F ?*? 

?j?^i «tt? w *? ft t 
¥4s cw c«r»it*sc*i fast* *W»i «rt? 
c?t®t*t fro «w *?t? c?t c*itv ?c? 
c^fr*(=r i 3 ?^? ??t? ftsfSr faist? *jr*r 
cm *r? war «rw? nitfaff 
c?fac? extras *iWwi 4* m 
«w ?fir ft? c?t* 

123,256 ?t$»I ipr ?? "tC??? iffe 

ftfttfc st? nt^q w c«ir* kw 
H c?t® *®¥*i *it»rn ? <4? ftfttfc?* 
¥? w? ft«t? fra? fkiftwa 21 firc 
9 ?$i 34 ftftfci ?t ?*? ?«* 

119, 550, 669, 121-4? ?tfgf! ft<? ¥?FS 
?»11 *14 fast? *ifa 30 C*FC¥C® Sr?t? C? 5 ? 
345, 7611 

4f®??a1 ft^ftsrfat?? «wHmi 
ftstt?? ftl¥t?Wt? ®f? w i n??®t *tt*i 
ftft f?f?j bc? cum 

4?* WW? Hitt'S? 4 *sr «m csr%? 

If9^?t??icn =5?t? ¥E?4 I ^4JtC9? 

C?*m «t*tt?*1 $t? «Pt?C4? «rc?*M 
?jf?B *W« $t? =ft* «TO? *1? ¥fC* 
WWI fistltf??1 ®¥ ft^ttf? TO I 
f«&tf??1 ftto? «RtwH*i $t?$ 

WW5JB 4?< $t?$ Bfft 

ftft® *t?f**n mtrfi w ftstr?? 
$*R1 ¥?C*t CT11 *tl. ??C*T? TO f?Bf? 
ap$ *w vnt? *f* *tf?t? ctotc ft i ?ft* 
*f??$f ¥tCT ?lfTO? ffo ffl?t? *f? feft 
▼fs^ «WCT1 TO? *Jtf«F¥ C?ftc?OP1 
Wt< ¥t? ft®t$ *tf *??t? 

*W ¥? V? TO/t^fa* TO¥&1 f®* 


f®? S(f?TO4* WV4 TO TOT ftl®^ t 
®tfl*t? ^ta’tfat®? 4® 4*fct 

firm? «rfaprt? c?? bct 1 

TOf tew 4^ <w 

Cl4tW1 *CTT ItTB I fftnc? 586 

^t? 79-4? f?®tl?? f*nw f4<? 

▼?ri> ?r»r»—* 

586X79 

586 - 500 + 80+6 
79 - 70 +9 

500 + 80 +6 



In ?W-500X70-35000 
2? ?H-35000+(70 x 80)- 40600 
3? ?tn- 10600+(70 x 6) — 41020 
4< ?tn - 41020+(9 x 500) - 45520 

5? ?H - 45520+(9 x 80) - 46240 
6fc Mt 9 ! - 46240+(9 x 6)—4629 i 

586 x 79 - 46, 294 I 

«rfnt^Sre 4^ c?n bIBb 

to ?«?i tmrm i *rsPiB ®t? 

c^tcb 41 f?tf wn? «tfaF?t c?W4^i c? 
®rw¥ *i?¥, cartel ti^? ifiJi jjr^tntn 
>if¥tn w ¥?w 4 ?c?i BC? 4^ 
n?if®{B f^jJTc 5 ?:? ?4®jtn-’rtrt¥ w crii 
¥1W C4 C¥% 4^ ft?w ma ¥¥ 

¥?:® *tt?FRi «tt ntw, btfPib 
Pw C*4C¥ 4lB w C¥?r *wta 
ftBt? WlTOPII »picw 14^1^1? 
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49 fafa* lfa9toto< fafa 4*fei jjiret* f«n cm i a c*t* *tt*i c¥t* *tfa9 


9* 1 *! C?9 I 9^5tfB 1856 *ft* l3f$fBfea>9 
4fah* *tm 99 i fastore 9c®, <«ffci «ftn 
4¥ *91 *re cir* ?s% 4l¥9$ *t*i 4t9 

fag 901 9fl9f9 93¥t9 C9^ I fa®fa 9ft¥9 

fUfpw *:* 9t*-itn ^ili *i¥*$ 
ret* *re ret***$ ^r=r ?tic»fa ire i 4t 
*tre *39<»f MH'Sfa'Q *9 w* ¥11 
¥tr¥ I 

4$ **OF9 4¥$ fa** *t*9 4t9t$9 

IHfOTi oreti lfa« %* 4* 39* rere 

43 ¥9t9 4|S 49®t3 *ff?59 0T9 I 1^**1 
c?=ft 15 399 390T |5*jtrs 9t* 495 fa. fa. 
fa-9 cfcfafan* c«rt'*rt s i ¥C9 4t*irtfa¥ 
Utfa *fa ¥19019 I 

4¥¥9 frfa¥ 49Tt*¥ 2 1 ,t -j 99 9t9 fa<9 
¥9os are *^**i onto 4ti *e* nor 
4¥$ ¥fafal?9'8 4¥^ 4* ¥9T<5 4t9$ ¥01 

are 1 ret* ¥t*4*¥*9 *fi fare 31 99019 4^ 
¥<ft¥^ 9ft*i 9i®30 pfrere «refaare: 
170141183460469231731687303715884105- 
728 4t9 93(89 *t*OI1 *?t $-fafa& I £sfa¥ 
49Jt*¥ 9W9J ¥refat*9, 49 CiOl ¥$939 
C¥fa 4E*9 ¥91 fafa 3faC3fc *tOR 91 I 
1966 *tC* fafa 9fa*l C¥tfal1, 9fareft9l, 
fa*t«J? 495 15¥5*49 faf«9 4t9*1 ^C9 
4t*9t9 *re airfare fafa 9rerre9 c9, «ffaot9 
*91501 n3''Bl¥i8 ¥905 fafa 999 fattC** 
9t* 52 C9C¥'® I 4*$ ft* 4¥$ 31«4E*9 
*5lJt9 *C* 17 9191 *59Jt9 39 I $t9 
*E* «rfal9tfa®t9 C90lft* 4¥$ 9tfi¥ 9f®¥ I 
fa* 93$ *$**1 Cffo 9EW *t*1 OT491 
Oil ?C99 ¥91., 4*$ Cl** ¥305 1t3t*1 91 
(The Indian Express, Oct. 11,1967) J 
9t9-3tf99 9191 *g**1 C9?)9 990501 


fa 9t9 ft*—$4Ttfa fafa 4*t*t* 9¥*t9 
*OT 9t* ¥19¥ C9r¥l39 915$ 9t* fat* 
*tE99 I 

3t9059 fafai «fk¥ 40>trei3 fare 
4*9l-**9l 4t9 4tE4t*Of3 C*3 C9^ I 

4C9¥ faortl 9?1 935 ¥19 999 itft ifat 
93 93*ltfa 4t99t9\ ¥99t9 9J9*1 ft9F, $¥ 
C9^ 999 fasf}9 I. I. T. <¥$ ¥fafafcre9 
f99« fa9tC9 -t^*»11 C99fa ¥ft* <fl¥l5 
«i*t9 farefa*i i fafa 99 ^ ¥re 9t*ire3 

—¥t9i ¥ft*it9 *:* C5i ^t9 fai:^ 9jff1 
995 ¥9C3 9C9 31 ! 

>5^*91 C9^ ^t3 9fa*t9l ¥t3tft 

*fat« ^tfa*i, ’nrtfan, ^E9^t «»*fa 
«Nl 9ftr99 I ^t3 Jftfa'STlfrfa'S ^9t9t» I 
^191* fafa 11-$ tawft C¥tfe 11 fac9c*9 
439 99 ¥9(8 9*^ fafai 9fa¥t9 «¥tfa'i 
90fE¥ I ¥t9t^ ®fat9 ^t9 C*l91 4¥$ 
3t^¥« ¥tre I 

fa¥tE9 fafa ^1^5 5|!®9fa:* 4^ ¥$9 
«T9 ¥905 9tC39, C9 99C¥ ¥31 gE9 «1H* 

4¥9t3 ¥fa ^fati *9f9 faciftPI*— 
4^1 39051 Wtl99 C?«91 4¥$ «rt^9t3 I 
4093 4¥ 9t9 4ttn 9H1 4t9 4¥ 9^1 901 
91 9t9l 9t9t9 99 4¥9t* *l9t9 *t*1 

^t9 9it9 4t5 C¥& fa* 914 

m 4* ¥9t9 9t09T 4^94 falfOTi 
9E57 4trei¥4fat9 C*$»f »«tfa3 4**91 
^fa 4fa993l falf9*t*0(3 9fa* 9t9t3 
4l9fa^t9 49Jt*f¥ I 1895 *tl* fa$faf*m* 
tt9 44 1 4»t* 41*9 9t*¥lW9 9* 
fa*t* 4* 91* ClC¥ 9E3 919 fafa 4* 
¥91 4t9« ¥C99 fa 995 Clt*tf fal¥ 

fafa 4i* c9tc(fa re\*n fac*9 m 
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toi TO** 


1971 ] 

ft? c^f?r=r w? artrn 4lfc1* 4*rft 
a^-^-Ca+b.) (a—b) ?aifS ftx4 ?? 
44X? ?T¥ ?4l 434 C?4tX44, C4ft4 SF? 
3Pf ?4t4 $14 *1x;54ft *4 (Science 
Jojurnal, August, 1967, P. 32) I ft®tC44 
■Ifftflft? 44p?ii «ri* 434 nc* 

<tfiR 43X44 C4t4ft|3 *44 IfWllM 
1954 4tx*i nvi5 5^er*r 4<5*$i c?4 l v$*u 
ft444? ft*l s The Art of Mental Calcula¬ 
tion with Demonstration I ^®tii> C’Tftl- 
^(3* 3t*flX4 $1 (December, 1954) | 

«l$ftX44 :j4J4t4 44Rl|3 »4?i3 4"^ 

•wfti-^ixwi &4a *itx»ift4ft 

4X4X3 I «w ?4X<® c4X4 alssfifa 4X4 
ft «rft!&nn 4tfc, m c?l4t4 ft«1X4 ft?l 
4X4. c?44 4« ft*rt4 ?X4—l?Jtft 
4fa1ft? C4\f?9i «il4 <w ftx4 <4$ftx4a 

*11x4 c?fe «r s f»r*ft’F ftx*4*i *x* 4 x*h ft i 

*4X?4 41^3441 444 4<? ^ ft*rn «rt* 
CS1X44 *1*1X3 3X4 C44, 344 ft «?4rfS«f 
«rftf3 4i*r *ftt4 3t4t3ft4 or^rc^s 

*114 r C?$ C3& «ll4, C3§ C?fc *114 41 I 
3l4t4 C3& C3$ 31X44^ 41 C4, *tH C4X44, 
ft C4X44 41 I <*$f?4 4X*1X34 C4, ft ft C5&1 
?4X»ft C44X3 *Tt4 I (Wtatl 

'Bfrft? &84 4X44 C?t4 <43 4fft1X4 C44 
^ftX4 4tC41 «fl4X*l 4X44 343tfc 

ftft 41 jfrl 4tlX4 <4?l3 4ft44 
3tl 4$? 4f4l 4tft ftT® *It4X4l 411 
«Tfft 3X43 C4W C?X4ft, 3? 444t4 3rtX*ft 

*rlft Nr cnx* enf? i 44 441401 cnxn 
Ni omtos ftxi *rtft ftx«ft ^ 4 t? 4 x 1 
c*fft 1 * 

*$f?X4* 4^f4l C«fX3 ?141 4t4 ap» 

ft>lt4 414tl 4Cf 5ft 4 3 Tt4t4 

5 


*4l4 4**{5 ft* «Tfftf 43fS 4t4f%44l 1 
C4% 3l*1 C4C«t 4X44 44 44 4'4TlX3 
4X44 4X4T 4X4 414X3 4* I 3t44 4l4*ft? 
34X3 C’ftai 4t41 44144 4&4tfr, BtS 

4^1 4t4 ft4tC44 «PMT C»tt»l44t4l 
'4C44tJ4 444<C*I 4(41 1>ft I 414 4t4C« 
•ft44t4 44t4t^ ^ 44®1 '"Tf? ^4tf%4 
44 4t?4C44 4f4 4ft4 C4C4 
4"^f 4t*lt4l 414 C4C4C4 I ft®tC44 444 
444 44, 4>44 ftft f?C4 C4ft^ 40fi? 

'«rC44 «4*|3 4tft f»lf4C4 ftl4 W^C44 
fttf ^4 C4C4 4WtlS 44 44 4X4 4X4 
AW! 4?C44 «TX44 4t?44 C4t>4tX44 
C4C4 C«fr<4tX44 «tftf3 4141^4 t? 4X4 
ftr$ 4tX44 I ^StX4 4^4H 4X4 4t44t4 
4t4l 41441 ^41X5 *44^ 4lftftx4X44 4X4 
4t44t4 <& C^ftf «Tt4t?1 '4t4t41 4[Xf 
4tX4 I 4^4Tt4f4X^ «TX4X4 4X 5 ? 41 4414 
C4C4 4lX44 «rt4 4ftX?4 «T4ft 4X4 C44tl 
4X4 44ftl3 4X441X4 C4144 4»11 C4X« 
4lX4 I ^14X4 4$ W.4f ^C4 4t«4l4 ^44 

ft^J 44C^ C* W ^ftftlft ®lW1r 
«ftX4f 44^ 4X4 ftX 1 ® 4l4X4 I «144'®: 

^ft^ ^t4 Wftfft 41^4 WX^44 
4lC4 ^^*44 *4l*ft 41^^44 4t4 ^C04 
?FX44I ftft 4ft“<44 (W-1T84 nftft + 
^C^S4 4J14) 4t4 V4frf ^1X44 44 707 
41? 44? 44? ?X4 C4X4ftX44l CSftJ- 
4tfl4 4? ^4? 4X4 4t44l4 4Tl4t4fi?C? 
ftft 444 «tt4 iftf *rm 4X4 4X4 
?4X?4I W ?X4lX44 4X4? 4?4 «TlX«ft 
«4t ?X4ftX»l4 I ft? $ta 4X4 4t44l4 
44413 <J4? 4ft4 «lf?44 ft*l 4X4 

ttf 4lX4 44? ?4t3l =444 %t4 4ft4 
^44T4ft4 4X<4 4X4 44 ft I »-<44 4t4X? 
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faft 50 vvtvft *rtftrs <st*r ¥t* 

tfwi i 5o{5 «rNt* 4tsfci- 

<foftl VU Hikl HJtPt «t*r vu 

it 1 ?? <Ht*ttH h:h «t«t fawn i w -4* 

HtH looo nfnr fni* ¥S1 m c*f<n 
Cifo 1873 HttH HtH^H 707 CH 

^t=rf5 fn<f ^tHfttHH, *1i cttH* 15015 
<Brf ^<n$f%H wft? sirtitHH hch- 

Htti HtnlS <iwtc? Htri Htsl cHH t f^FS 

<*$f*H *ts HtntHH hi I fofn HtH’fPfl 
'btsh «Ftnntf8 chc? s^riSc* 4^ hm 
aw ntatwH i whists c^tn ^fani 
hoti hi \ fofa iooo nift* itn «tft 

ir-m HtHt* HtHH HtHJ dc«f CHtH ftplH I 
H<$*<51 HW 1Z1 *'41 HtH HtH^H 
*V)Z* 250 «!f faHtHHI vffTfl 
HWI <fl*®rH 50{3 VV Ht? fat* 

faw<s «rcjc*t* *ivs\ ftft «rht hi c<ttn$ 
301-H5H «w CHt* falHtfS w H'HtHH I 50t5 
*wr CHH1 *t* dtw ^fat* ^$t*tH 4*\ 
501-H5H *?tH C*t¥ CHH *Tt* 105{5 *W 
Wt\ **I ^tf*H Casrt^tC*rHT «W!t*tH HtHCTHI 
<5t*n* 7t-41 4*f5 ckf«H cm fafat* C?*1 
C*f*l, tf^fftH* HtCH C*tH fH CH$ I ^ 
vSt$ HI, 1000 ^tH *l<« 7T-4SH HtH fa fa 
fctfci fa* cit** 'HHtftH <s*tt<5 ftm 
ntt*H i 

«$fatH* Vf*\ cm Hftnl Ht*, St* 

hhc* fcfan *t*ti w*r hh^h « 

HHtfatHIH* tfcfa* I 4? H*C* V* 

CHt*«, V* «rfat«! «•¥ ^Jffa «lfa*t* 
HTHfatf W1 St* #4* ! 97 *t*!l 100-41 
fH¥&BH CH^fa* ipfatf* 

*ti rr"** ntn 

Mti9 <nt wrnr® *\uiu nvtHHtf «4trfH 


^1 Wf tfoni ¥or cmoprf vtftvi 
HtHI ^ft^H i “ w 

HftHHI ff f f^l ftH'tfl Wtlt ^tl Ht<t 
HH Pr^f I CH CH»tH IffSH 

«IV f HC^B CitCH HHt? «l1X*f Hi mtl, <81 
*EH1 tfaVS TO CHtVH fH<r«1 

HFfll I ^ 

cHtnrrr® fl« fefn 4*%\ ^t^*l f?wn[H— 
HThHtW 9-^?}5 f^CH cl? oti 

<AHH CTtH HtH fH<« VIZ* 

f^CTCHH I HVi t WftVlfe HW1 A I H8tHf« 
<5tn HI 59-JflI HftHHlH HtH HtH ^H 60 
01-tH 6 fHt? ®tn W I <Hf ff tHfl <8tn 
*HHta nHif^lS 4V ^HtH ^f«HH <«rt* 
I 

001694915 
6 ) 010169491.....( 

6 _ 

41 

36 _ 

56 

54_ 

~2§ 

24__ 

*“§4 
54_ 

“T~ 

6 _ 

H 

30 _ 

XZT.^jtf? i 

•WT vm CH«n HttH, «tf% Httn «t*rwi 
CH «lf{5 C5ftttHF <8ttafT8 *fHH^ 

'VVf HHttHI HCtt* I HftHtHI 

«rfaF*t* <nf! m hi cnt«i hi c*fa:$JSw 
HI <HttH, W*v\ ^tHHI HBWtWf »1» (0) 
H%I 'tfffH <H ftJW ft 

*H<8ttn ftntn fw c*rt*i9 f^ti rtn 
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tow. «n a* airftti* wafaa at* faa* 
*fffe*TOF a*i wi at* 4*18 feat** 4 ! 
c*rwl at*~&i <*t*tta* a*?* w 
toj **ta ata.att** awjtft* to*to ca* 
9«fti s ri afro fe*fc* at* ftc* 3 fare «i 
at* U *ft«*1 c*a i 4 a* 99 - 4 * at* l 
cafa at* l*5-ca 10 fat* afn **t»fa toi i 
afaraftre* ** TOfars 4*18 as «rt*ta 
at* 4$fa* affaft** *a*9ti8c* f*at« 
TO at* 4t*t**f 4|$tta to aaat* 

TO^toh cntafro* ■snafat* fet* to* 
fawta* at* c«?i a^fat** afftft** 
TOiffe aw to 623-4* a if faa* **i 

at* i 

TO! 623x623 
$TtC&«ft : a 9 -(a + b) (a-b)+b 9 
623 x 623-(623+ 23) (623-23)+23 3 
—646 x 600+ 529 
-388129 

<Mtw b- 4 * 4 a* 4 *{S at* fats *ta> 
*1 TO «Tt*tt* Wife 4*^ 4* *1 4*tfa* 
tfTOS (a+b) TOal (a - b)-4* at* 

TON at* i to atTO b-4a atf* atafe 
«ia*l at*t*t* a*a atai stli aft 
TO* cat* a^art* 4** ate* 5 att*, 
«tTO *tf*t** aafal fat* 4*fat*t* ast* 
af f*<f* **i aaa i feat*** ftatta na<ritfS 
aft 75 ft, afro 7-4* n*aaf to 8 fat* 
7-ca an aa* i caw* 56 1 4aa 5-4a af 
awl 251 <®tTO 75* TO 5625 I TOt- 
wtw 55*-3025,95*-9025 lartfa I 
wtai at* ittrot* 4*a* *fftra* 
«wfNtaa to 4$ fa* 4**t* c®i arfa- 
IJWfrt** 4*18 TOf*\ flTO at* I TOfsft* 


4*fi> fcw 4fa* avert* a* *"*cf 4*f8 
*t*t** aapai fat* ca-r atfcafa afire 
cataai a*w*—4af* toItoti 23,586ta 
71,243 fat* **tai i aarwtta* 
*ta* aai «tt* cat* fata 4$fa* aata 
fttafaw*—'rttnfa atta* 162,12,80,838 1 
It** *Jtt*«rt* artafalSt* faa* it&i 
ret* a*s 4ftt* 4ta at** afattaj 
aata’lfa safe **ta* 4a^ *if«atart* TOta 
at* nffaatta to fret* aatfe *i at* 

fat** at*at* to 4taftta* i 

*t*afe fat-ta ajfaapa at* fat* m to 
aat* cro a* afaata fatat^ta atfat* 
catai aaajinft* faafa ¥*t¥ 

ata *t?a aat**' ^ae* at* *11 fawtt** 
fa"**¥* ^rTOfa*^f* aa^i **t«rrt**TO*tfl 
at* a*t* *tat« to at** atstai ¥t¥i 
«rt* fent* c*$ i stfaat a's cat* 

cacat «fta* af^a* a(a*i at* *i—aft* 
at** aata at?* afat* fatal at*r atattai 
cat* ate* i a«l fa®tta* ^*fa are 
afata, ^5<5| afa* **t*« ca^ aafa«* at* 
a^a*, ata 4** fa* **^1 ^tataaa* 
4^fa* *i a^aai caff* «ft* 

caai atta *i i 4|fa* frorl ftat* at*ta* 
ca, cafa* ftfa «taa c®k artaftal* cat**, 
cafa* catal at* at* to aaat* ^t* c«r*ai 
cats* *i i ftfa ^f* <lf«atfara a<fat* 
efta *r®aj a*ta*—att*fa-- «fa^re 
afaaafaa^l* *taa c-afata* ^t*rc*¥tta 
«rt* aitfa TOtrti an*i at* fare atf* ca, 
«rtat* 4* refattf* atar cafe *i cafe 
2000 affera? ata c^t* atata* at* a*r®i 
feat^*«tca a«araita*-f i, atfa 4 *aa 
4a*f*ta wtaata hfa \ 



fawH-*Rafr 


Itwa art# cat® m 
itf®a i*t®ta-fawtftfl tftaa atfe 
cat® ®f®t®a * «»®i batatas 4®fe 
w ® ®ta*s mi ft® catstaa i 4t® 
stt? fan at*cai aa^ta ®nti awfaai 
fc®w *t* fetki i ®t*t?i afatici atata 
®t* faitfc®tl a*t®iaataa*C*S *tl® 4tl 
feaa fat* atati astaat* cm tacit® i 
®f®t®a rtw atfsci itia, *ta-®atra 

atn ®fart®a cai i 4fe 4 %br$ ®tats 

a*T®iaater« 5»Wlf* cart’ll i 

®twfi®ti a*wtft aatftaata dears 
aa®a itPinw ca, 4® i* atfes 
starfaai cat® 4® ntfe* ®a fe^ataa ®*i 
«t« atta i ®ta ^ itfet® ga® afei 
ataftiJ ®atfe ® ®it® atita 

4 fa n?ia atfe® faat cat® 14 atfe'a 

na® ®a nt’eat's a®i i $ a®fet® 4®fi> 

nttai staraffe®l ® faai itai \J ®a* ®t«af 
®ttsi atuta c®®1<g® ajaifai atitcu 4fe 
ftai ® atfo® 6 a® cat® 13 a® ffeift ®t: 
a4® fe®® ®n *i i w.a* *fe nttai ftfetstf- 
c®a fata 4® lima an tafa *i i 4fe 
and %w ®t*^ ®a nt«n ata i ®ta ^af%r- 
ewa an* aai itai, 4fe and feta®ilt- 
atfefna catai aar fata ®itffe® ®attafe 
atfetstcaa *®f*t®a *ra® *ti ata i 
*tm atfet® featnatfefr atta ca aat< 
*t$i nfsatti intf, ®i aetata m*a iBtfc- 
faata ®®t*s i ajttattaHl-4*, ®rttntwh 
12-41 a*t®mftii <ta cat® ca w 


af®$i ® faai ^ffestc® fata 4taffet*w f 
ca a®a a® aafai ® fataaa ®tife 4fe 

®ai can cat* i 

®ta 4fe a®a aasffet® ®a ai ®f%c®a 
fe^atacaa ®t® Sta cat® ®tal 4fe aaa 
fentata aja^ta aai aa fa i fa®t%! fffea 
featca star jffewi ^®fa area cafe a=faaf®fta 
fena 4fe aaVi stfacafataa i feataatfefe 
fata 4tai arafia ajtatst cat®, «ita a*5a® 
ai aaaart®fa ataa at«atfe cat® i <afe 
$j§ ^a®aa feai^ afaatti ^if^tta $tai 
ttiaa ^f®ata «i??i affe®i tafa ®tiai 
Stt® <aa fevntataa my atfecgtt«R ^a« 
^jfaa’t cat® ata fata cat® ®ta i ^faai 4fe 
ca, «aa^ atfet^ft^a aaata ajaata ®ai atta j 
aiuataf aat®Mata c®tara ntaaatatta 
4fe *t®f® natan ®ta caai atac^ I fawtafai 
ca a®a adaaita ® aantfta atattar^fe 
aa*l®1 stfataffetaa, ca^faa ajaata alt# 
entfefe at fataa *tf<®t* att«a mw fetal 
®fttaaa ®tataa t 

arjit 

fawtafit a^a4® aitai *ftfe®fe ^«fi 
®at® catatia, ate® «rta® ®a afiata 
aa atta t 

2ife feaaaa> can cat® 4fe a^a 
aitaa ®fB ant# ftfetai ^atafa® fena 
artiai Sfa®jta c«tt®tfea feaf^fefecfea ®tt® 
atat® sfait ami i 

atatia®tca vfe ^®fi at* ate® aa 
cat®, ai 4ha®% ® ®tat-^*a'«iafi caa- 
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afnw mtatnnaj na i aa-fcstfa® ate 
itni nfaati maaaaatca ^aa nfanc^ 
na, ai ajan® *j i atnt^i ca cam 
ata cm, «d ^alfo 5 ® ad 
fent^t=r fantrn ajastf* aai sin i 

afa*l fanjtwa atnnfia nitalnwnlca 
ca caatatis catni *c*t*, ®ts at* aca& 
fevrtaajaa i caatstre «ta« *«f{i» 
«ft§aii»c® at® 63 n®tvt na *u\ atat 
w aitnfai dt* * nattea aaai i 

attaint c<w ftw W*l 

=»t^i «iWNtij» wi nma fa$a ntata 
to nfm aaata <$*$ nfeaa acsa 
artfatfroi * natm a® fea a*a ata^ 
natal ais cam aw i ^ ftaia nst® c*r 
nan ns aim, cnafna $nnt* nt nsi&a 
ntattm Siam nma fMn m nfaa® aaata 
ass ncna an i faVH4 nncas ^aton n^- 
ntanrtws wtndatw nsfr am aai 
mfa i atsntnts *ta ntntis arwfai a nsni 
am atm as nn< ns ns fisnsttn® 
^■fhrctn nti«?s ntmin nan nta*Ni 
atsntats nsnst? aai ss i 4$ nan ntcar 
fnffcs san ntntt oparts nn* to* cat<ai 
*iat< card ^ nan ntnti, efts ntw i 
aft ajstta nte* nffcs cam nfs, ^ nan 
*ftatininn nn cnt\si nnttf ^ cats can ais 
ffttwi ^ nnrc & nnta at4a fn^tcss 
atana nfsa?a aai as i 
«d nfsauai annus to ntaraati 
ana arts ntw at'® n* ®nta fncs ntttni 
atsimi fnfcatfns fafentadlafa* ad- 
ntsw ftafsatni* «fc nrfawtfe ,jfc«tfn® 
aim i «tf CBfttaa ajt*t»raf% <aa^ ^aata. 


4. fea%a ®artaaata « ncaaata a>ca^ 

^®a «tfapai « aai5 iBatfa® aiacai fas 
M aaraa arata ^nataa fa«tiaa 
c®t{5 f«cata i 

vul «r^pata ^ta« mb fain afon 
«itca i *aa cniaa *rt<ai3c® ** flata 
«t«atat^a fcfsa amtwi aai ^ 
ajt«atca wti faatca aiaata aai cat® 
atca faai-ca f^aca^ aa°1ai waca i 
cat^al aaca atataaatia f*v^i aaata 
«tfa?al aw—wtaapa ftiatia cam, 
<®tca aa»itaan *ttiaa aata to aai aa I 
ca*ia wtaapai fafaa ^ntatwa 
facataa ad, cmfk ^^ata'a 

aataafataacaa facat^^ aStc^i ^a i a^t- 
»rc6 uq^faa ®rtfa® ac« ^ta «aa ata atia, 
fai atw ata ^a a^i I 

altflmwt C«CT f*T51'?l Ufa 

atfiw awn 

aa, ms cata ataaaraj ai c«aw <stacaa 
aca mai ata-«iat:na aw faaw ajtn 
aca atai ntfl Btnta atvatfin 
caw, ^tcaa ^ afar caia fawaaati 
«aa!5 afaaa atfaa ajaal 'Wftcafaata 
araw i fcare TOTtar *ltft Ft»iata 
ac*i aa ^ ad atca I a^atia 
nl ajaai fata nVi-faitol a*iw i 
cat^a atfla aswtf® ataats ata ®jt*a* 
catc^ 4$ am aai *ia i $ ajaapa 
ntft vt»itata atfa cafatata »iia >rw 4al5 
^ar *tffa ton ^t»16 naan cto frka 
‘naa fatal nca^ ^ nan naan a^*an 
afca i. cat^a stna acaa cmawa max 
^ nan naan n#a®tta afa aa at caftt 
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¥t9tc»il 9t#|fc ¥t9t9 51W ¥9re i 
iftf'Btw nt¥ ¥9t® n nt«r*i ntfl wi 
it i <sw ®ft¥ ¥t9« $-9t9 gwtn or«9i 
9t9 i ¥t9* £ *tftt irtiti 

9«tn c«c*t i ww iftiotci it* 

¥9t® apw It 919 9l^f& ¥t9 &919 91, 
C99tl9$ ttftfW 9t¥C9 I 

c¥itcf*t citfcii ^cltniwfl &9¥i»f9¥ 

¥^¥ 4$ ¥f®99 9tf*¥ fc$tf9<® 

9C9H I 9t9l t5 9^9 * ¥tC99 

4C¥ C¥t9 ¥Sf99t$ 919 91 9C9f9Wt9tl99 
91911 I 

Wales* itifas 

wtont ¥t99*r®9 99 c«ici 

¥t«99 1tl¥ I *ff9$t C9l¥ 9tlt91 5?*Wl- 

mnr iWcu <*? *199 *fkwi jfcntwfi 

it i ¥twfi¥t9 ¥Ttf»K¥tf s hn ¥9 

ctoiitutsk csmfcfWfai 4$ 9tii 59 
¥99t9 4*fs ¥f«99 «t|3prt9 §«t99 ¥19tf9 
493, 4^ «tf#9t9 <11199 4¥{5 ¥¥199 

ifafkf fc«9t9 ¥9t« Wf 9C919 f ^ ¥¥lii>9 
¥t9¥9 W «9ftft9 CF19* 99^ I 

4$ «T^plt¥ 85 ft 91 25‘5 C9t*&f*$t9 
9Jtl99 *f®1* 199*|¥9 9CS9 9t9tl9T 450000 
¥*ttfc9 12*5 c*tf*&ftfct* fctt</9 C9¥t9-¥9f 91 
C9«tl iftl $ <ff9tf¥5J1 C$91 ¥91 991 «i1 9¥9 
9f9t & $19 Afafft® 919 f¥19 419 C9 
9¥9 210 J9 9Jtl99 C9f®«-99^¥*r 919 
*[9^8 991 

W*flfc9 »|k ¥*9tt9 $ 9f¥9 ¥¥¥ ¥V1 
C¥t9 C¥t9 ¥¥9 ¥t¥9K ¥19 199, ¥991 
ftlH 99H 8t%C9 9t$ ft«1 $ 9fw «<*$ 
<9l¥ irfwft m 9tf ^fi%¥ f¥19 ¥t91¥ 

ftffct fin mfc i $«rfwf*n i^r fatfta 


ftORI ¥19 <W*ftW $ ¥¥199 ¥t*fa 
fl<t9l ¥19199 I 

f4Wt^91 $ «tf*lt9 $ $199 C9¥¥l*!9 
9t9f5<9 Ml ¥19199, W» «tl9 4600 9t^9 
8500 91^9 1 ^ *9t¥l W«l 
9C9^ *tW9 ¥tt9 9C9 9«C9 I ^ lf?t¥89t9 
f®T9|9 ®^9 f95t^. 49. Cnt*S^9 9W199 C9, 
^ R¥W9 1000 91^9 f9^¥ 49t¥tf59 99t9 
9r*tl*ft9 1te9l C9t9~4l® ^9^ «W« 
9« 9¥tWt 1t¥T5 *ftl9 I ^ 49t¥t9 9t9- 
¥91 ¥91 9t9t9 RJt9¥l I 

C99 9RJrt ^^rtK ¥»t95¥9 C@9W 

C99C¥ 91 fll-19 R¥-«t¥J9l¥ C«9C¥9 
9t9tt9T ¥[99 ¥19 C9!%9 C9t9 RC9t95t9 
¥9t 99 ¥991 C9t*C¥ C9t9-991t C9C¥ 
CT911 99 1 ¥tC9ft¥tf 4¥ 9^9 99119 

¥Jtr91ll|S¥ 91 ¥99 ¥99t9 C®9¥ ^«tf»|¥ 
9C9I9 t $ 9¥9 C¥9¥ <C9t9 ¥9t9 (9t%9 
¥¥f9C99 C999 ¥99 9W 9t9, C¥*lf9 C9 
¥tPt¥ f¥S^ ¥9l¥ 9t9 91 1 5»|f® ¥C<f 

¥t9 mhw ¥958^ 9tt¥ I 

¥t«f9¥t9 C9f®C¥9 ¥JtC9lf 5 lC9ll99 

¥jtf99C9f99t f99tl ¥flt99l9 ¥ttf»lt¥tfllt9 
9tW1 ¥tC^tl ®t* ¥9. ®fk^. C99®t9 9C9C99 
Cl, 4t 9^9 C®9¥ ¥tl9tn ¥19 OT91 
C9T9—¥Cart9BtC99 99 49 ¥tnft C¥t9 
¥f®¥9 «tf¥f¥lt 91 91 49^ «1l9t9 ¥99t9 
4¥ 19^9 9Wjt 49 faWl 919 9tt¥ I ¥t9 
49^8 fll99 ¥^91 C9, C¥t9 9¥9 9t9t91 

itftt C9t% Mi¥ ¥tc9 f¥TS 

9tl91«f6f*|¥ C¥9C¥ ff¥ ®1 99 91 I 

C¥9C¥9 9t9¥9l ¥CIC|9 f¥l9P!t“ 

f^f« ¥Jtfi9wN i 



sreftlft ^s «tN1 *ret*rfe* *Kfaa *if%f^f« 


^fh ft. f*t. »tta 

1906 *rtr»i ot*£i ©I* ft. ft. *rt»i 
WW ¥t*rc I ftft 3t% 'fefaft ¥£33 
*33 ci^.ftiftit»ii cm «m caito *3ft- 
n* fcft*rfitti on. <«*r-ft. ftft ¥fa ¥C33 i 

1929 3ft»l 3tSfa 9lt« ¥C3 ftft 
cfft^w ftiftwfe c3mft *m *a\ 
ft«ut'® iR-frroft^ jffa stfcqjt'® ftr¥3 
w 3t3 apt* w$t33tw ©Icsfc 

f®4ft «fW ¥tW ¥HRI 1933 *lt£5l ftft 
3ftt3 «F5Jt3^ ¥£33 *333 Hmawbi-3 
cfifli 5t®i *rc33*n cfww wrft *t«i 

*rw*n «rtf3¥tft¥ ft|v *3 i 

ftft 151 ( ft*t3 ) §Hf33jfa Ojfjf¥fa- 

5t«rft fe* taffcfelttor (3^tw ^ftit3 
otfeftsfarft ft’rt^ fcffcfrfcl) ft^hr 

fotfttft? C3tfctftlh *IW ft|J¥ *31 

1937 artw ®l?r nt *1 Ifttftifa l**ft¥ 
nfttftih *f£3 feoifa 3t3¥3*i *1 fltWt 
f®ft*rt33 «wft) v 1 1950 ntw 
Mkkch ft^v 31 wi ftft 
<1 nw 3*t*i fei* 1 *r 33 ^ »nnr ftft 
^ftwt3 ¥ftf«w 

felfil «T33 fel« C*3ttl»l ft^ *3 I 

®fcr *itww nwitu c*® fui cwwlfr 
•w KTtl itf®3 f ®w ft ft n*r wil 
wwn ¥!toi wn c¥tn «rftptc3* 
wi ftor« ftft ft* towi ftftw 
Wtt ^|i m (331—NP 710, NP 


718, NP 761, NP 770, NP 809) ftft 
§«tft?3 ¥£3£*3 I o& ¥t©1? 4p 

¥®l3 s h 433 «t«^5 ¥3¥£33 ¥t£* 43 «K- 
toft¥ ^IJ« 3C3& I 

$ft3t3 4ftf¥fa5t3Jt*l ffotO^fife 

^wri *fti ft¥t?ft « ¥«i *3 1 ©I* nt*i 

c^T^rtr^ «ift£¥t<83 ftaiora fturtTft® ¥£33 i 
1958 JjtW ftft taffcfefctfcl 3ft£¥te3 
fSwHTOfa *flnf4i3* wrt 

»lt33l ¥I35( ^qftsf vfl^ 

s(%i »r*i^j 1 

5ft, JPt^I, C3$ ^r, ^t^t, 
wrwfin 3tfl3t3 ^3Wtft¥ »I¥j- 
’rfa»iH ®l 3 *rt*i 'sftr®? «ift- 

ftf33 I 1957-70 JTtC*l3 ««tJ 

«rt¥^tft¥ 5tl^ lR3¥n CTOT3 C3t<g ^3 
Jjtth >1^ fipitw ftft ¥C3¥3t3ftftnfe 
ftnwp 1 

«l» nft •I'dwr ftftift 

«Jt«! rfft^StlJrt C»rftftl5,lft3ft 
C3t^tft¥Jft «(3 

Cardiff «uta ftJtl 5*lft% 

C^lfeiS ^ftn, Ift3ft VH®t«I 
>ltnPf «0t¥tw^ «f^ft *tftitl3fl Cfwi.l 
ftft c®rc=dift c*rt»rtlt5 ^3 vtntH w 

«ITt¥tC®3)3 ¥^tC3?f C33f3 0(33 

cntftn^ stftit? llftw c^ftsr 

«&t*tt®ft «13 0(ftfft»15t3Jt»! ntt3»r-01^ 
C33t3 I 

ftft f3*ft ¥Wn* fft ¥ 
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Wfa 'S Wt* t 24-f 4$, 1*1 4W1 


TOTOJ *rt«t1, C4t&tft*FJt»! C*ft*rtl{5 

^f34t4 C*Tt*Tt^fe ^44 CTOfar 
^Tt'fli stJtfc a?M^, 'towtoti c’ft’TT^fS 
IfoTi, 4far-4fSft45tsJt4 c*!t*rt^iB5 
stTOta $4ffc|8&& m *4ftiwr 

R4 tflWI 44< 4tfr ctoIS* 

twrcnv («ftnt=», 1968 ) 3T4-4$t*lfs 

fsrftfo® TOfro* f ®fcr nt*i «t«r crfartfr 
R4 *T«tnf« 44^ C’fW’N * | 

w ^fsu ?t$*r 4rtS*r *nt« 

4a 4^*rf4 cntwtni 1957 >rtw fefa 
afV artTO? ftwtitt 1962 *rtr»i 
4 ^ 44*1 *TWft w, 1964 »ftw 
*t*rte*R w •it'® 1 faft 1958 arm 

41 I w 1968 >iiw «nm fcntffire 

441 

fa. fa. ^lOT 

‘WffisJl “ft41 

®fra «tor 1925 ntc»va 8§ 4*ftl 
w *wt 1 fsfn *itn* * »wct 
TO4I 1947 >rtOT =lt*t*ei fatfawt*!* 
CllV nwHfatl 444 4t4 aiftf t9 TOT fafr 
4 * 1 . 4*t-Pt Wl »it« *ta4 1 4 a na fofa 
srhupni *r*w R4 ntcaro camta to* 
4 ^ frjjfw c*ft4p*i 41 fwt# 

toi 4t44*ri tori «tjtpnr *rr*0CT 
h 411^4 catroa *?s=n * ^aroa fc*fa 
ifa-ttft cbW croa aRtTOafaata ntaan 
to f^sfst *rt»t*t? fftftirti cat* fn- 4 ^ 5 . 
fi. fifa 4t» to4 1 

1918 4tW IrRfafca Rtfif* tmU ®fca 

<5ft*r >if»i® c& fafaar 44 ^ 4 * 41 - 

twrt (w Pbs) Vifiatfaiti awtart 
>ito afcwrti nwtwHt 44 1 *n TOaata 
wr 'Wt^ toi «ta® 44* 


wtfN *f«rj«rc?"f wta *rfas eft 
fafarai aar* TO* fct® TOaita to $\z* 
4*f& ^tP(¥ 4*4 to* 1 c¥*itt*ri 

ifw aac* w *itai ^raftc® to* wa 
*nrttf-fawt^ *rfw *nfiw*r 1 c^rtw: 
i*tot*rffi t*mtw ^ ifmf-w'b 
c^tn»ft4 ¥twi ^t*r Ht«- 

CTOtwft, 4^-Cfl f®3^rt^^*r, 

Ht|apc^tf*r ^j^tar to f^fSr c^tc^nr 
4*k *it5itef*r«rK 

whrtw I 4 ? «F:gr f^sfSr 4^ 

fitfrotani cnfc^ fn-4^s.-f®. fM^r 4t« 

^CS*T I 

f^m ciz* 4®rt^^c*r?t *m <?tc? 

*TtWR-4? *r?t<^^R 
fv{9 w I 4«nz*l fofk C4FC41- 
^f4^¥ W* ¥t«r TO5f 1 

#r< TO^ti ihrrwNj 1 
4C^^ 44t ^t« «fCThr ®RW sf5« 
j5 Sf’Ftft® *TWtW11 
®%a «tr? *r Thr ^wtf4¥ tow 
fc*fTOF *lfiapl1 I Cfm- 
tw¥T i?rn!5 Whi •ffai^ 5 * Rtw- 
fi^ frsfi^c®iR t 1956 nt:*i •fjtftt’t ««?N 
f*R-ff4| apritl fwafftl nft»R 44* 1963 
*rtw Rfi^s c’tftf'Gtfr* •rhrrf^ 

C4t*r*rt*f fw 1 
1965 ntw cmfrofc itPnrtl 444 1968 
*TtW RtwfflTO Wl ^4 ^4441 *TTO 
TO*ft 4^®1 mu TO*M 1955 ntl4 
*^TO4 TOlR C4T»lt^ <444 

1968 iftW 9 ti4M W&fiftfc R4 4tC4at4“44 

f®f4 CTOt 44 I 

«T44 C4tttl ft4f4Wt*JC41 
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«rc*«R-ft. *rttn *rft® <$& fafaF*-<« 

ftpf?t¥*1 TOR w ®1 <4«t*T «ttl *R 

st^TOit* i ®ftrr* *tfcftr*i 
Rf »rtcw tflyviCTi •Rtffai ftvtfaaa* 
'BTJt®^^^ *f7tr^C»lW «W 

w ftstroi* ntir fortw Wfa- 
farRTOi iffe® fcffa iMHnr ftft *rtert** I 
$fa*fa «rt=fm «r fafsf® <*y¥TOri foft 
*reRt% i 

^ ®rt*. f®. CS^Ktft 
»T3Hf%—jpittR *ft’*f1 

frga TOm* c«F*it? ^fatfcft 
«SftC*l 1917 sftWfl 17$ «rtWt$\ ®WJt*t¥ 
«FW1 tor i faft fa. <«. c*. 
*t$ i*i (^6qftsr $fct* ) w fa <ir. 
w\. fa. $$ta toic® () Fm *ar«fl 
*u 1937 »iU*l **!fatahr fatfasfaa cm 
<im 1939 *rtr*! «*t. <*R-fa. *f*Tfat5 
Wtf <w ^ fi*ftwt»nr cw 1943 
ofrcafc fafa «r*N *or i $t* 
T-PFtsft^ *rcfas$ fRw^r i 

1943 »rtr>f fafa <*»itfWT fatfaftrora 
fastens fenttrrti ** w 
1966 ntw ^ fasten wt*i^ nw Whs 

®W c®«ata\« *rcmt* «f«rt® c«wr m 
—vfrtvta c^rirtncaFftt—wfe»i 
nfrofatafa®, *rtfe, ftft®, *tftcw, 
*tohr w <w c"^^j^c$tpsf5,, 
$c«irfr,tartwfa»r, cart- 
srtftfartfai TOrtwwrtft® *twto 
^n* faft«w 

®tr«r 4n irror* TO*tf»r®ti catfc 
■tfirffc® caS *rw*iwm <*h totor; 
6 


faft «i?7 <w dhrstca aftitft ip* w®1 
TOW* I C*T®ft* *tc«ct to*— 

The Determination of carboxylic 
functional group I 

1941 *rtr»r faft $. far. f**i ifa <a??f* 
1943 ^TtW 4*1. <fl. fa* *t® 

| 1964 *ti* fafa *Hvto «rrt?tt®fa 

«r c<rc* atfw 

■it® i faft «*rfatcWl «r 

^tPK®i»r-a« c®cti *pr» i $r<whi 

c*fwt»i c’lt’rflls uu^ ma«f d^hifvH 
^Tjtcntf’rca’R ^ $f«ata f®f% cn»ii i 
«rt?rtf cat^ ^t$ y\ « 
$^taf^f®ca$ « Wt®i ®ftlh 

w ®it$ utre 

®rt®rti®i f®f® fa* «rw-i« ft* « 

irnan w ®ta 3 it?t^T *iq^! 

®ftl5 W\ c^f*it « Cfftfjt® cfcfwtofa 

■iwt® a|?a \ 

®*rw *ifa4*=rt?*rt:a ®%a c®«it«t 
1957 *rtOT *tft^*t* r^iR®t*ica 
®ut*tftfefit>! wntwi^ 

>sh\ jUt®Bt«Jt* krfcaf 

cwb nta^Ti ®casi i ^$®fa- 

»ot«. *tn ^nftwn ftft* 

fttftihw «mnhtti ftft 

tori <*to>* 

Rt**ci ftft 1964 jfix* «rn^ 
i 1968 *itc»w ^*rt$ stPr fww 
nikti «r *tshut*i c*rwln wti 
5^ RtntRi n®ta CTft«fta 

I 1969 *ftw ^ ^tC’T %«1W «H$* 
ft*»i *r\vt® ®hr8-®rtRftfi 
»Tfa*w 1970 ntCR cfawtak® «ndN 
c®ft| ?fFhut»i c«rt®tW WV® ft®h 
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®tl®-Cntf«CS1> ntfcntSlI-SCSF fSft CUtnTfa 
SFCSSI 

n®t*tfS--nf«h5 « C8rTtfaffefa «TH1 

1918 ntcns lit qntt fras «rc?m 
cststststcf stsStlS!® ar’U’Stsi ICSSl 
'Sts fn*FN?tsn *Tnt1tSl fr®T*3<l 1943 
ntcn nrri fsifssrtns cnci nftt® f®ftt 
«Ws wfs finnf¥ fe-at nt« itsn I 
1941 nttn nflC® cnf&tsts, 1950 nttn 
stltl «1S< 1954 nttn C«tttins flf® 1 
*n i f«fn 18 ntcns m cottfcncn 
«ts® nsittss nitsttnlBiTtn fsnt$ «ifants 
fintts ®t«?*csni Sts PiTt^lsrs fefn 
ntnt itsits, ^Knni, cn«n sfS <w fH- 
ftstncss cncntfnn nt® srtsn i 

®S* si® fentfatsr ^ntsrntntft- 
fnfe’ men nsrn ®cns «rs^1 <w n fos¬ 
ses foPi ntssn ® ncssnts ®^ts«rttn 
fnistfa® nttsm «ftstn ®tst® nfi®* 
csrrtfrfswttns Ssf® n<aFti cs ns fs^ 
ClJtfeftatn ® *tfi® nsapt® ntfonjs* «W- 
Pi® sms—f$fn cn«fns ntstsi n^ntm t 
f®fn ‘nP®’ nini nfsits n*nts® i 
f®Pr instils mrttwfcutn fsf«fc-ns 

«•¥ SR nlttntFl «W ®tSt®3 FM9fa 
«rrtiti®fn ns nttsn-ns cntni <w ®rtn® 
fcnwtfn® nvsts ns®i 1952-53 nils f®fn 
catttsr: ®n. cw. nttftfsn **. arts. <sn-<ss 
nitstPr®ts n«tn ns<. 1957 nttn ns*m® 
Prof. Oddvar Bjgtgum-iflS nstntPt®tf 
ncsnu itim 1964-65 nttn sjwttfe Pfnss 
<rt*£t mntst f®Pr H[tntltf®sts fnf%w 
fsmfsitm ntsvfa smi «ts sires 


cfw-ltnrw nft® Pw nits? *^® ww®i 
ntts i nf?® f®fa fsn ® *Pi® nPr®— 
aitstfsscst Pr®tstn nsrsn, fif f®fn 
«rntn®: sfa® nfi® nsnt ®f?stS i 

®wjt*tn» fn. 4* cerf^t 
n'stnfa—*rtni 

nsitn* ntnwtsn citsst 1909 ntcns 
lit cnt^is ^ns «fc?c-ts fsiwtw «fi- 
?fcsn i «ft-its sstsstcns stsi- 
cntst^ ts^>[BSct f«fn Pwtsl* 

srss i 1929 ntcn stsifiri n?t^ts 
sts siten ’stnsr cste 1931 nttn fs. unn-fn 
ns^sFl 4tati fsip^tns cncs 1933 ntcn 
•ss. ^n-fn nsHts ss i 1932 ntcn 
f%fn ®Ss fn. sttssfls nfsi n^M 
^sttnn w St? ntssni its 1936 

ntcn f®. »sn-fn f®^ nt« ®csn i 

®t:scts mw Sts ftfncns fssssi 
fin Alismaceae ® Butomaccae-^S 

n**f#, ® swn^tnfsii i 'Sts 

'nts 4®i5 ncss^ts c *s fin sicrtcsrcnfnn 
® »ssrcnfsrn^tn ^tcstnsrt-fssfis 

RSiti fsfes «?t^«ris ^fscss st«r, <51, 

«swt*ntt ^n,f«stns«tWis ifi, fsitn 
® ^i®t®sn fsscs ^nn 1 1932 ntn 
cicsr «sts^ nutni cit^st sttsiooiB ncs- 
sTi*nai ssti icicm i <s!tn cm-tons 
ntu ^swtfni nfai^ts Sts si Prsintfs 
enitft® itsti i Sts its® am it® nrssit 
its fist ftlfsitns clci Pr-nts. f® fSft 
nt« icscsni «rf<*ri w star^tcn fsfSs 
itntw Pi^fin issts ns fSft 1948 
ntcn fnelt PnPitnts cntnitn ntsn t 
fSft tPtttn itntftn ntcsn nrirtfi- 
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cwfif «w fcfosfa *frtft*it*i Ht’rftlifa 
c*c»n <mftt«vHvta c’Ttnt^is^ tu-fo 
*rat*Hfa£-U3 TO I fefa 

«rt*ftc»ra TO«r* %**n mfasfa 
^rf^rtPrc?^ «nr *toit*if«F TOfa 

ffefa 4f®itei-3ro *n\ t«f%${ite*t§f*Frc i 
^<W« faft ph * fiCTPft «rfa« srHi 
toIi to »r<fs& i 
feft vcmt* fir*rt*r'« Ptcto* i 
fePr etrarf toH *ra*i5 

Rtwtwi-sara *mi TOfro*i fron 
ftf®* srfaTO fof% «<¥tfwt* 
WtW TOPHI 1969 ntc *1 ^wtdtv 
Seattle-^ '■«$« <u*tH RtUftfa* 
fefo? ¥*WH <W 1970 Jtfw gTO* 
Strasbourg-ill «*$!$« ff®tl f&5 

<4*fro* ^ftpHW fofa ’iTOfof 

TOR I 

<5^ <11. <&. fttGTC 

®^a ntcu=» «fWlnji <*m 

tftot'st? f-wfat* «wi -$u Pw- 
tovsf f**i i 1943 *rtw f®ft on. 
*/«w. *n-Pj nSHti «w car%:® «m 
*t*r«rfwt* to Rlft«t*rew »it« 
tori 1944 *tfw fcft utro* 

c*i^t*t* fiprtw c«rPrc®^, «w 

cw toto TOr to* i 1945 

*itrn fof* fcftwt* tafrfeW 

•tfiTOtprc fiprit vit* ftnto c^tn*ft*r 
TORI 1947 ntCT fof* CffTO 
1949 >TtH TO-TOJtftlB Itet* c& 
TOfc* ftfar irtflw to c*ft «r fiipit«w 
ciw fait »rh» to* i 1950 nti* 


fof* «*t$. **• 'wrr^-c® c^^ctvt* 
Pi^s* ** 11954 ntw f$fa <M*gw Iffcit* 
«rs cfrfRtwtafte «otfifoti> 
csTO** ffrti* c*tn or i 
fof* c»Rt*TO nfasi frstm c«rttro 
<w ftwflfa 4rttH fiptfw ^tnpn 
f-R'trt* *tvt« fof* ’Icto-toct* 
TO*it* ®^R«rR« to *tFR i fofsr 
KiNtnfB^ *w* ipw >^«f4¥ 
<*n\ fMfwforw ^tntf 

C4tcwi ^p37t^ cnHtH# ¥9 
c^t«rf»i{8 ^.tCTar Htft 

fwf^ *it§-^t^sr wprhrt* 

c§fa prrt^ ’I’f 1 ® 11965 Ht*i 

«afrat55H-5t# f«R 
*W5[ i 

f 5 wwrt»n wt* 

ncert *rtwtfw®) «rfatf«F® nfhn 

c«rtc^»r^ fsnfrr w i 18-^ 

(^ ^rtc^vr «nt« 

c^t>rt^{5 ftntnUfifin 
®ITt#tCT® 

tfPr «rt<t*i m 

wwtwfcw ^il'a ftftPrw, wW^i 
•iTrttCTlSfjH PrfwH Hrw 

PsPr »rttw1 tr^R i qrHtwH- 
vrH f^Pr 4 *f«r i 

ntw^ *ttt»t«i >itiw 

^rr^nsPnr, hw^I5 

w c®f^ar tVCTtnfffjH PTHtHfe ppw i 
fif«rwt*i ^TtPrtfWR m 

^Pntt a re* j f«tnf^, w ^rrj^vrt»i 
'msfN 5 ? to i 
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9$t*ffa —a ^Mt®T *1191 

9191 cwi’ftf'a 1911 9tt94 
wra 9tt9 «r^4f<*i 9m i faft *t*t4 
ftTOtf® 9749 i faft 1936 9t79 9t«'99 
4F79«F (Wftffa C9ftft ft9f4®t9749 

R®*fa ) f4t&t9 fcfa 4^4 9799 I 
1936 9 ft*nr ^9 ntpf faft f^wftaF^Ttn 
9tr# 94 Iftwrt <919*99 9m i f«ft 
*ft*M9 C97£t*tfa wnWlw 9H 
^ Rf«4tft® 9744 I 1940 9t79 faft 
ftig, 9t«t4 « 9fat® «rc?r*r $t4 9749*94 
ft** 9*979 «npi*t*r &tqft i 9*4®f 997* 
faft fa. 49- Rft.-44 ^fa^fotiV. ftrsufw 
w dtfaa TOfct* f4®t79 C4t9*rt9 9m i 
1946 9t79 4? 49749 wri faft R7§fa9t9 
R979t< filftvfttf C4tffl'8 ?9 I 
rot*, §®4 «ror-f, nfc* *ft9i, Rt9t9, 
c*t7*, w4wpflr ftfai *t* w yrN 99 
947® RH®t9-9t7* faft RVf <9f*t TOR I 
1953 *itw faft fftwtftwfa fan 
9t*i fftftro* cm fn-4|p. fa faift 

®fa 9794 1 

1952 9t79 fafa ft»fa Ifalfa gJWI 
R4 4t$99.-4 49.9*1 *9 1 C®*tj5 frofa 
( fait ) fate* St* §9* 97 * 9 $ 9749*rt9t* 
®t*t799 TfflW CTTO hi ^ 97*4*rt9t9*ft9 

^rpii, *f9® m 4t?ww f tw ntroti 
fcro RHift to i St* ®®t*4t79 *rtwtw 

®fa® $99 44* c®$* 9fa® ®t4l 444 

f^*t9 Wt7®* #rw ro 9**tc# *R9®t9 
*lfi5tft® H I 

1956 9ttt faft TOR RJfa WfBtftltn 
9Jt9 ®t*7*#4r& (*S9tt4 tor 


124*4 *9, Ur *Mfi 
9t*t9Tt* *fJtn ®ft94 ) rofttfcfa* 

fa®9fak ft9t7* C9t9*t9 9m 444 faft 

fcw RTOift ®t7** towm h i 
faft c?*t*79 cndWwtftr. 9Jtfa®7fct4fa» 
9jtfa79t9fa m** 49t*9 *i^4 f ti 9t44it®t* 
^rfait* S7®t% *9 i 1966 9tc® fafa fa*- 
9fa®Jt9 9tf®9-49 $9 f*9t74 t4C4tf4® 
W | 1967 ntTR f«ft 4WM* 4^ H 44^ 
fa*fafTO, 994, §4nt94 9 
97449191499 999 91(494*1 ft®tt94 Vfa- 
«Tt4t H I 4^4t79 f®ft 9?1 f49f49t*ia4 
fly ft®U94 C417994 444 f4®t%4 «t4t* I 
©#4 arrow c®44ti*l ( ^4t1 ) R«{t® 
ECAFE 9ftl9C9 1962 9tC9 fenft® f*VR I 
1959 9ti9 ft§ *1Z4, 1963 9tl9 VtHjeS 
«444 1957 9tC9 C4ftfC9t4 Rtlfc* fa C*IC$1- 
ft4t4 94c<irr9 fsftartro* 9m i 1966 
9tC9 f®ft ®t95t9 R4 9t74RR4 

^f»4t4 ( 4^4t79 »H»t9 RJt9twft ) C9C91 
99 I 

TOjtro A. wi 
ro*i(«—tfjrt « rorfwt wi 

R4Jt99 4^6. 999 1921 9tl94 21c9 
irmtft ftRtroiw (4t«f9f, w«tm) 
9C4^ I 9f®l44 TOT f®ft 49- 
49-f9. 94t9tl HI 1953 9tC9 
9194 C9C9 ft-4^. f® 444 

1957 R*C9t6 f49f49t99 C979 f®ft f®. tf9 
f®flt 9t® 9749 I 

faft 1946 9tC9 9199C44 fa. 4. fa. 
979W «Ttfif49t9 C*^5t4t4, 1946-1960 9t9 
99® 9t99 f4tf4®t9749 4ftftf4»tl R4«9®» 
1960-1961 9TC9 klfTOw* fa, 49. ft. 
9*9tit 9C9W «riftftWt4 Wf9® ft9tl9 
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Vtw ’TOR I 1961 JTttTO qp ifR 
cro* Wifti fan fNfrofan fcfa 4tfi- 
ftsfa «rcrtTO frotR ftatfro Rtcq* i 

TO^it* «tw fai uttqa 
ssto? i foft 1946 *rtw TOR fttfrotro 

ctowct^m w?t»iftF f^in ▼tv ?pf 

TOR I C¥W*l*tafc «H TO3 taFtfTOfa, 

Vtifor, *tTOt« ftfH, WtCt 

sitfll Nrtfir tors totoPi c*ftft* 
TOWH-TO TON TO* I 1955 >rft«l faPf 
nSfatqro Sff'TO f*TO TOPHI TO TO* I 
*«iPs $ta TOvrt’ttra Jifafafc«tfa toto 
4**, *ttf3 qflN*C* f*$fsF* ^rtPrewi 

jfroi toie# ncmi to toe* i faft ^ 
Sts TOrct^sl cw-f^r^Hu nfawti loofifo 
towi-to ton totci* i 

1955-1957 artCT faf* TOC¥tES ffCTO 
to ftfas ^fg-r ftifroft* •tfirc'fa to* i 
faft to* RtTOlfro ^ft*its*1-ff* « 
qpww NftTft TOW l faftTOWttf, 

c*fa«F « ^ Sn *rirorft ftw* 
*to ^fs\ ton to* i faft wNwft 
Rjt*tosf* to ntRiTO, q^«»ifwvi1»i 
c’rNftft to *jt*tc®f* to q^iftr to 
Ifalt* CTOll I St* tatW 1965 JftCT 
*«ft%nrw tottoN TOfhr TOwrt* w«i* 
Pwii ‘flqjg fifttf orfqqtcw 

wn **1 TOft* I (Hftwftl *$?t ^ft-r** 
«ft *jt*ttr* *tqftr toPsto i 

«wjW *n. ft. wi 
*ret*tft— : f fafawft «rt«n 

tojN* to. ft. w 1921 *tw 
*tPt*t qtw W TORI f**tf, 

frftsi, *Pr *tvti to $«* aUffr+n 


ft*t«ffa* Rftqtft® ** I \vitzi« 

Rft«l cfefc TOW TO ft&qtojttTO pR- 

c*t*R tow ffi-fawt* wf faf* S* 
PW *ltw TO*I fef* fitf* itRtf 4fa- 
*N*twW qutnr to qfroi- 

p*fE* *N TO* I fift 

«rltq qft¥i-ftwt^tefiRf«q ^sRf^ntc^ 

nfafe^ i n® 25 qtcv faqfa utcarra 
« TO41tl $t* tR toi! i 
ftft «lti 70(8 ?tm e t|- 1 iai <tfH TOTC1HI 
ftqtwi ntfB $t* nRntR 

^t*i^ qftfi-fiwR TOife >if* 

TOtq i ftft ftqti itnr* 

^farftqsRytq ffl’Tti^a fro»%5 
TOWtf ajt^ ^tnR I TO ^ toi 
faft ftqtwi 4¥tw 

^rr «t*«rt« fiprtpr ftcitfro Rtw i 
$ti$ «rcB^tw tTcwt ^^(8 
fftRwf Plfiwr«n TOti ftft 

^fsaR cnRt^fB «ra '*f5rTO!«rfflrt*i cvfti, 
ici*i cffafra c¥c*rt 

Plftftp ^ <nfTOl*t5t*Jt»l Wtit 

TOftft I 

nqjt*TO G*. (fr (&*$t 
« qtf-ftwR 

1923 qtOT a<i(ts» CTOH R«(Jtn¥ 
cfrsjh TO<5f^5 I ¥ftft«1 fNfroft* 
RC¥ Ufo TOKPvtTT «W. <4*f-fa 

f©^ <na^ f®-f?»i f®^ fTO TOiq I 
«rajt*(f tartca *ffi- 

qtn « TORI ftCTOUCT ftvT<TO 
Vtrfttl fTOftwtTO RCflwq#- 
¥Tt*l *q. 4>r-ft ( ^ ) fiftlf 



46 wt*r« fawfa C 24-r *1, l* 


fa<^t nt® *pR | fafa *T«Wl CWH 
*«t«te <wfa wfa *rcwn 

ffcft’T *t«r wr I 

1951 ntw fafa fatfa»t»in 

(<5(fa* rff^fa *fafa«r «n oi^iw, 
c*f*i) tttnrfa *m* i *^tr* fafa 
C»Hfa*tff tel^fe^Jfal tefiRfatfik fa®Tl«t* 
fafai* c«fttw i *mt* faifawtnn* 
fr^rfa* *ifwtn * *rfafa<tn* HFmtnti 
$fate tei¥ft*r Vi ow C?£*f* <nte 
arfafa caii ifirnfafa^fa* *cr*rr <a|5 wsr^5*c i 
«te fasten ntwi 4i*fa® vk* f 

#t* wftvrtn <«nr>l*fa ifPWH vropi 
frifa, om ®faiw «fjfa*fat 

fcwtfa* c*tfa* ntmi- 

fw 4*tfas> *r*n i «wt*f* ofafhr 
fc*jfa* *rfi*rt*r, *fafa<s*i * ’rafa**! 
*rofhr <wnti vt «rfa$ffa* ffafa »rfa 
wroi wfn* csfo^ft *»i*ts<rf*tir *f\- 
Fntrc»ra fa** »nwe <w* fart*® i 
1967 >rtc»\ nfiw nuAfa *Tti®*, 
*JtPM-OI «R$® ®fa^rfa* tewfd?ttte*fa- 
mm *fa-n* fafa ®fai<®a «tfafafa fain* 
<w & ^faii** cte*fa*jfa *fa}5a 4*j5 
4fomi* fafa »i®Mfa» *m* l fafa 
tefait* terfatte faw^yt*! 

CT*tf« fa®t*fa * faifa CWtWJfa i 
fafa ^#r5^-r=r m fiai*{5,*jt*t 

$Wtot»fa« mm »w WWSte «n 
cMrtmfcr «rjfa *tte,t»i (n«*) <w 
te*lteltetete w tefMlitf’4i mr ® i 
*wm m. far- c*tNt#t 
3iwt«tfa—« «not «rt<il 

; *p\\iv *tm c«mts '**$ mm i9is 
ntm l >n *itefai «wm enfatft w*- 


W ¥ci*r i 1935 *rtc»i fafa *tnfaf 1 om 
1939 mm oftfrii *te* cm* *to* 

•IflWtl W< ** I 1943 ntW 
faifami mm fafa fa. 15. fasft >it« *nra i 
*rt«nfa* fa^faura ft** frrtn <St* 
**f*Vw v <w fa^f^fatw fafa 
*rt^«T <«ifa*t^tar?r ^fai m 

vtvn *t>i-«>PT. ^ifa-^lfa nn% 
c»rt^t^ mi 'Qiisf i 1947 mm 

fafa ^fa^fai faifa«t>n c«rc* **■ 
oi. nifati «w ojfa^ts mm i fafa 
fa’srfasfara ^*fw ow wx **• fa* fa* 

^<n?^ *tfa i 1946 mm fa?t? « 

>rastcJii ^tw fafa ^fa®^i vjr i 
1948 Jftw fafa cuHtfe fa’ilfa^faw «▼- 
etfltfl fa^a* W l 1956 1959 >iti»i 

fafa VftWCT W 

mill* fa^v W t 1966 mm 1969 
^t>f n^« fafa c»ifat{5 fatfavt>Kn vit^tf *5 
m ^ fain*, >wi fafa 

fafalfl C«ttt¥>f* fa5? f* i 

fain fawi ^ wim 

fafa <4*|5 tew n^-ftni fafa i 
mmi, HfttafofT, *fat?, mm wk ^tntnw 
*t^n?r mx*$ ^t* mm vfCfa 
«tfa* *s*t* wtw mvmm imw, 
*4*—*i¥wi mm$ i 

1952 >itw fafa Cffacwi flwfr 
« ^«ifa* fasten nt*r?r* *n^ i 1954 

*R*1 fafa c*fa,0f falfavt*! 1 ! HI* <4*. 

fate. f®jft nt® wm i *tafa (fafa a *i 
mvern ), »rtnt, «t®i, ^tfa, ntm ¥t*tfa, 
tfafti »it«u, ®fa>ii, c*i?^¥in*, ^rtfa, 
fin «r^fa ^n®tfarww to 
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fofa RCT¥ R$TCR-¥t< StftmSJTl fafal 

<Nwtfa* *(1arfti $t* *¥ ’ftqraffaTO faro 
«RtfafR i 

R^llsrcW sratfft 

>I^t^r!%—fafapVTl * *KShf&f%«fl1 *ft«t! 

®t! arastft 1904 *rfRR 26c*r cto^w 
¥fa*tRt* rr«r , i i ri far<®i fa«ot® 
faw^ft R^fa ®t: fetwfn t 1921 
Rtw fafa fa*?; Tn crrf TOifaw *i*tot* 
Wlf 1925 »rtrn c«tfat®*ft rrir 
ctof fa* «*r-far. *r?M* 

&fl< ^ ! fa&fa C*lfa¥TR ¥R!tR fa. 
cnfc 5 R*f c«rfarc®*ft totcr fafa <*rc. <n*r-far 
rto® RtFR I 1928 JTtRT fafa tHforos 
4 ?. <«>r-far. nf^t* 4 «r rr Rfwt* 
TOR I 1931 fajfa ffarcr* 5 rc«f *m. 
fa. fc€K ft i 

fofa Rfrotsi faRfawtw cTOFc«Rit»r 
«t* tR RWfl ^ RfR TOI fafa 
«fafa *fT¥R R#T ¥PR I fasfa 
*Mfin *fOTTft WZW ¥fal¥t®1 fatfawRi 
crc* oRtf c*i®t gRstat tomi 
R tR TORI 1940 RtRl fasfa *W. f®. 

f®<$^ rTr tor i 

fofa Rtffcwwt 5 T»i^ Rrrorti 
tarffci W I fasfa ffartRti fafat 
*R*rtRtw iftroi tow n i fofa *Jtw 
c^f®¥7tn v* fWfatn (^*R ’fNw 
*pr*ti trmtTOi « towf) Rfcwft* 
*TfRTt% fsfipMRF * *IT« Rfr®fa¥ fRfarfa 
fW¥w*w rR. far. «. CTfawN 
, tot « ffarttWii Rb»®fa¥ RtffewfRfe 
fta*i fafa RfawtRi tow 

r ft*prtRtwi R^Rfa* ftffrwfarfc *4ft 


Rfosfaf fafan fafarth ftfrw (^Rtii) 
fa*Tft* R^ f*/ 1968 mm* c>rctar 
¥fcR fafa C*RR CW 4*1 TOR I 

fasfa ¥ft¥t®t fa^fawtrora ■rtitaif, 
or. fa. «w ▼fa^i’N 4% fa-«i crhf 
faTO Rrr i fofa froifc, cw 
« fa«R R^TO *R*fa ( tflt® 5 ? 

fatfa«t«^ wt^HtafRtcar iid* ) ^rrar fe*R i 
fafar ^fai^R wi1x 3 Ttt%CT[R5? ri fa TOifr- 
CS*tf ’TtCICR? ^t^farc»l? W faCTO 
fafa jr *r^frt Sit^i r®fa 
fafa«R* »}fafa5 Jff- 

ftw I 1969 RtCR farfa 
^tfse^far^It®! c^RfalB r^ IfailR 
RRWfa fTOR I aR5tat fajfl# |!|#(5fe-R 

Rts fa:-^? fafa »utRfa^ fro&fl i fasfa 

Rivals fa®! 5 ! Wari*R CR^R R «fR* 
iRt* CTR^tW froi^ I 

8N^ »rfiwi ^aw«tw 

Retw^t—J"fW 

1918 RtW ftp* 

rrsri toi’t i fawft *rt*r 415. R>r. 

RtRtR 1 1941 RtlR RWR «fa*jR Rt»iR 
C«fC^ fofft TOT fafa 

cRtfe=i stRj ftfa«*«n ttoi c^tn«rR rmh i 
fafa ^ IttRH HR1 ffarttRlW ftR 
RC? »|'5fa ®R « fat»l R^faTfRI R<hr 
RC3J! I 1944 RtW ^)RT9. Rawut»r?[ 
>rw ttn fa^ w i 

1947 Rtw ftfar Rt-artw ^Ri ^rfrri 

§rt^ «ro Rtartw ffa? fa=r TOr 
Rffirts *r 1948 Rtw fafa Rtartw »ni¥tw* 
RrttCftRfar fasten C^lRTtR TOR- 
CRRtR CntR 1951 nttR ^JRfa RfaflR 



43 Wft* 

WWW nNPtosnftottn I 1954 

*TtW ffcfir ntitosrn <w. 
nsfi nm iw its filters «fnt=r fintrs 
fcito *ni <« fWsot str? toft irfatn 
finfistns cw fiMfc. f®. faift nto 
*wn 

1961 nftn ftfir w finfasfn? ifw 
fafirift cnftrns fintw ^nffo w i 
1961 iftw IfWtCT 

ntflrrmf* nfiww tfsft c<nfc cnc* 
nfifift fates cnt^rt=r ness »w nitsfa* 
tofUHftfr* «wtnn «n fcfan-n* nt«r 
fry fts ntw ««l fisft fSFsft£« 
fifcfctf, f&^Ftcm, cnfafjN 

wn ns* nrssstntsnfii nfafa ness i 

oii*fwrn fifam nsnto nfir*ts 
its 40fe (Afar «tsn wfiw snni 
•twit fiwn vwitjn nfiesnrs -rtfPtw 
ntnts fofa «n*r ifaiwtwih fafa 
start* finfistons mtotwfito ntfetows 
w ns* fifinr finfatnns nstof i 
fofa i. c. M. R-ns fans* a^n 
nfilSs n?* fains i in nytortw ms* 
fpf star msssts ¥to nsns I 

fefa *hrcs4 ns* nwt* mnnfissi 
nntOT! «ffw*r nnftfc nstostfr fastis 
fafi nfifa« fsfr 'GStfs* fctasn 
nxtmtfnnns ns* art* fin W! (stato) 
OTt-n*twft i 

^swwttwfiwi 
ii^tnfw—fawts ntm 

1924 ntw in famss «fcs fa* 
csWtoy wwfi cntntwu ^«n non i 
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nfatot* nto WWHn * nNsfa 
ww fiwtntm ns nfantoi fa* 
fastns cm* 1947 nfcn irtcn ns. n. niton 
WK *si ^p*r. n. niton ssnf its 
srstosr fast fan i tofir stn cntntn- 
sns cn. fir. sfa ncn fitnnsi tori 
1948 stin fnn*-ns cnfc nrtfcfin mw* 
f»fi ^nttf * ssntn* cnyststs fas» 
*n i 1953 ntn n<« fofi cnntcs f^mn i 
^>ts ns instils nfins finfi*tntss 
ftottn n^ntit ntsssr cntorn 
¥ctri M s«ws tofi «*(. nn. 

fir-^to. f® ( 

i <w ns fafi nfinn finfiatnns 
^-nn-fir-^s-^n nts^Ti whs cntam 
%s^s « nnncn wnhft mssf 
fintcs wi 1957 ntcn nttw 

«r«its^?s n? fisfir cntsnn? finfisfms 
fiwttns «nto fintcs 
oti 1962 ntc»is lnl m fiiPr ststi^t 
fi=f finfisrtns fi«ttns cntcnnts 
^ «rstOTfcn cstnntn nun i 

tin fir«w nwn ncss*ri-n^ c?n- 
fsrTcns nfirnts «ntPn fnni arfnts 
^t5s*rn« nrtoi nnto ntss^tswtofi 
^-fir-fir ntn n?rn cnnoni 
c«rtl6ws nt$fc w nfn^fii «r?r« fisn 
tofi n^sit ntinsn 1970 ntrns *r«n 
ft 4tn tofir ^stris ttnfnfipr finfivfiror 
fi#tstf? to«»rfir nrssftntcs ftn fiw i 
its *nn«rtm ncssti nts nciOTn nto 
fir-n|F. fi. M nto fro i «rtw mns 
inrntnt wt* fiifir ss^ynnits ntiwm 
tn nfinis ntss« ftstin i 
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95 t 9 w ^99 59* ^®t?r *r®^s?fi «rr* 10 <5f9 9l 55 
5W9i C9t9 c*t9 *t9t9to fata 9t9998t9 ^tc^> 59 «ff% 59 c«tw 
9tc9i 9tt9; *1* stteftwra *m*\ In ^tt^9 919*® mr^r* w 

25-30 fwi*$ 9& sc* c*c$ 9rra i ^twi, af5f, ^t^t*i <49* ^tc?i to to c®t« 
*t9t*i 5t$* ^9* c* *9*9 9t& 9tc*, totto* *tt5 C9ft> 45 tofc 9951 i 
9159 w <s$m 59 c*tto 4 t*ii, $99 c«rto cn 9 r 5 -* 9 *c «9 
995t* 9*5$5 ststo <w ^t«r <95ft c* 995t* 99t5t9 s* R» <w 
5t9C9 59t* *V5 59 C9, 5t*£t9 Cifts-ft# 99C9 to 595 
5«to I ^tottoc?* 93*9J —5t55 49* 99C9 C9 95tft 55C51, 

C9$ Rest fofa SC*fl®i 9t95t£99 f99Jt5 *95tf9, 91 <D9C9l 9t59C5 

99C9 *to ^rt:? I 5t9C59 C* fts-fats* 5t* <45 vfctotto toft 

Mto C9?to5! C9t«r-W5f, 9^-# 4Vs 9t5t9—W TOC9M* 999 9C9 *tC9t 
*t5 \Z* 9f9t37 <5T9*C95 C5«t <*fC5 to 9tC9 to'®t9 5$5 C5W6 
95C5 9C9 ft I 

«Tt95l C>fc <FlVf*r«19 5t9t5tto*1 991$ 9*1 95TO *tf9 ft 1 

*^£*9 $9*^ 9t?-f9Wt9tC?9 C9^ *f%99 5*K5t99 C5t9t9 5tto C9£5, C5 
*t5 999 9tC9 l <4^9 «t9C959 fe*9t9C95 *t9ifcfi> C59f* C9f99t5 

9faf* C9t5 C*£9 to C9C9 f*C9 ^e,9T?C99 <9tsfto9 $$\ C9f99t5 

*55t$t5 b®f* *9C* 9*9 5C5tol5 I 

to 9*Hto to9 9t5-f9Wt^t9l 9t$-fwto9 9*9 9^9 9*Rf 
fe*t95 5C90R, ^f9 9PC9C59 ^9^ 9tW9 9*9 9^ I *C9 9^9t9 Wft* 
9t*t9tf9f 9t|9 9T99t9 9t9 ,8 t®tC9 C9t<? C9C9 «99t 9t^*f9«tC99 9T9l fefto 
9C^Ctl f*l 9JtCWl to to 9t$C9* 9^-991 91 ^9^9 

C9T* *j(9t^R 5*1 *99t9 9* C*t9 9^P $*ft9 »55C9l C*t9 C9* *tW 
*9TO *tC5Rl 9W *t?T5 *t*t« fat* W59 ^5* €5*t 9tf%9 ^9tj| 
5fftf *f* 55 «H|W 850 C9rtlfr «9t9, 55 200 C$t$ **t5 

C9tto|& WkV& ^ *1*9 *tf59tn 600 C*tfc 559 » 

Wrt 5t5CW 5^5-951 9951—9'? 15C95 9951, 5W 9951^ 

7 



50 Ufa * tot? [ 241 T<, U 1*171 

WfUOT ^t®tto to TOtt?l I ?^??1 C»ltSt? I ^ 

c*rt?t? <rc? <m c? ^ c?>to *mt< cirf cifri nt^’ai toto, ®rt?t? ®tc®l 

?? I 

tot? fa f??t?tt w ? ?i—c?i? f?to to wro 

Htol TO. c®*rf? «r to cw ifa ’rwh ton to $H?e 'TO i *1 
?rtTO to? *tTO*ti to? i 

«rfa TITO’S? toe® cittol llf??r? to? ipmi scs? i to? 
*rfa^®r <rot? ?c?t to® ®tH?t? ®c® cTO, ?fa?tott ®t? «!®t® ?t$? 
3?CTf on t?t? ?$? to ?t^ fcsfa ®?t ?t?re ?tft?t? i ?tc$ 

^tooto ?s*i *fr sr® to, c? ®ro to® Itl&tto? «$?? ®t? fato c®t? 
c?t? to ?flg ^t?w? torn ®e?e$ ®t?n lifatTO, f?to 
farcsifato to it 5 m\ Htfito TO cit?t? cvzn ?rw® 

TO, <sm «ii?sT5i 5r$? «*?TO?t?® to ?t? citfel Ifcto tors 
-*C®l&t 3OTI ‘4201’ (ltl&ttot?+33% ?totot?)i TOt®1 TOt?1 Ws 
^fato ®m?ito ?ti5r«% ®to <iw to* ?tot? ®rfa «tf«^5T 
?to *r?®? cire <rr$ *rc?sci? ?jh®to? its? tow ?t?§ s i 
to? tfi®c® ?mt? ®?i *r®i to? «r?t? aft? i fa® to® ftotit 
Jiyral? ®t® se®1 *rt i ®?lr c®t? c®t? ifa *k?toi? ?t?®® tom® ifa? 
TOW ?? i 

TO?tto *r?®i *t®fat® ?tfa?1 sjTO?? ?lt*fa ?j?st? w 
®m®, to?®: IrfcTOr? ?Mfctrstc® to«tc*j? tol c?c* ?w ?j?®1 to? i 
smitto h?*? to® *rt^ ^^c?? ^ 

?t»it?to ?to®t? ?c?j nt<?i ?® c?% ?c? ?to it'?#? 

®® c?%, ®it? ^^t? »rwie ^c? ®® ®t»n 

®f?^?c?t?® to «rf^ ^®f? vms ^?* TO»r???t® c«tre 
c?rW « nt^ wl ?s??t? «rc«r ?i *n^s qtre Hit? cto® 
H *?, c? ^®f? ®r?cf ««▼ f%??i *t?t®? f?to i 

c?®to c®t? 'stfeto ?tto ??®t? ?? ?i i ^ ?t??i tot 

?ttotc®« <twf%® ^Ittf i 

tifc ®??w? tom ??t?tw? ®c® ®tw c? ®K¥?tni fito w?ct, ®i 

i «iil ?Jt*itt? «t?c®« mwn i * «rt?t??^p?? wt^t? ?t^ 

HTOWtc?? torcwri toto 5tc??n Hto ?toi tott? <4 
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1971 ] * K «<3Pl tatfaa 

«jf®cata ®ai a«$, ^«®*tt* at:® «at aa®tft awfc afiatca 
®faC* *tal at« I tf®a«F «ifc «lca® ^IJ^tJF ®*(J a*$?t® 

raw i «iT«l ®jt« 3 f*faataaiifa 4® wrs aat®® ®%-ata at «ijtMt®b3f* 
raw, *1 asw at®t*t®®ift ®t*tc®a ales* aaat®* ra* av**tc< 
'atnata ®c*i ’pcs atat* st® cac® -^tt® *rtac< t ^ ara* <aa®a «tca* 
ajwc* ®ta^« ®t®ta at$ raaatatca* 4®ti>atai *tfoa aw* flal aHa- 
fca®i® ®tfa® raw i vaatca sra at$* catca* ajt*t® raaat i 

fa«tata1 VWW C«tC® at$ aWWt* ®W a®t ’tPRrtl* tfata at 

c®a, ajMta&t* fapattafaa ^tatwa a*3f ejtai «rtw. »aaa ®al ®*1 at* ^rl i 
q»t®: at"? a®®ta ai*®® at®ca ®®®tat i at^a «Plaa®ta 

*t®tca1 at* f® ®tca—ca&t facat ®ai i 


t^NawH 


*tt^5l? 3R « CiFtWtf^I 

*lt®t* a> aat® «f«tcat aca ^tc 5 ? as® *c«* ®ai i ®ta*t ®fa®t<a 
frfarrt *tt®t* as as® i as® a* 5t®T® faf®* ®t^ta ®®®«fa ^fera 
*tt®ta ata, ata, **jc?, ®aai «t^f® fafra a* oral ata i ^1%wa« 
ca «tta atw, ®1 c®ta*t aatt arm fefia-c®ta a**tr$ feaf«s*f 
>e fra a®wt fcwrataj acaasi aa i at*® atw 1665 atta aa# 
®® catat* f*f*t* s* atajai as*fa*t aw •tfww ®ca aasai 

wtfr wtfr era (Chamber) wat® ata i catatfs* stc®* catc’ta aw 
at^s» a’pj ata f®fa aafa* ata frafsca* caa a*fo. cata i cat atat 
at® at® *ca ataw i aat§ f$f*tc® crafeaa ^f%wa s® c®ta i 
at®w* a® ®sa §a® aat*ta a*tftoa aar faa at i ®twt *fla® c®ta 
® ®ta f®®caa <ftw *tat< aac® aitiJNR^ *tfcwi aan a«a 

aa ft i 

®ta*ta cfrt cact «rta cfK ^acaa a®, ^f«a-c®ta a^ft® ’ic^a fl tta 
t? ^w^catai ®tca fa i ®ta ai ^afavf aait^c® ^atca 



52 mm «fawn 124*t 1*1 

afro arfwfaa—^foa-ca^rwa ataaata «r*tfa *tfa^ **» 

Mathias Jacob Schleiden, Theodor Schwann, Hugo Von Mohl, Nageli, 
Thomas Henry Huxley, *ta<t fcawtftaMWa *tta*«tta fcfa?-C¥t* 

*n$ «rcaa* aa i faw wafted inw^tt# m*%m- 

*ta ^fopsa c^s att* i &®i?3S* a'&taptwM 

Wf* m fa«3twa «itta? «T*lJt5 fetHtfas H | tp'fts^aiw fc%-c?tta* 
*n?a aata a*w aw h «wtai to—* rt*i cm fefa?- 

wttaa a$ aat^a w i nfata atsa aai towj cm «*$ fefaa-c*t* 
***£$ 'aiwtaat a*ai «tcat«rc i «ttftt?ta* *rs» kfew** c^tf& catfc 
c^ttaa *roaca 1 m$ fcfaa-captta *#ta « fasfa ^ta att? i 
carra-*ftfra fasla awtttf «(ta c«ttt&wt*w «rtw **?l* aai< i caacaa 
ca cafcft at:?, ^sfa casta-«ftfta ^at ca*ta-«ttfftaa atai wtaai 
ca*Ttaa aajfa® *r?tO c«rtc&t*tt«rc i sfta* c«ttfet«tva fa*1i>*nfta 
*l?Tt<fa S5t«1 *ifos I 

ctrttfctatefwa c$®fta ^ m fa^foata, afacfcrat** « *ttaii>® 
fafefaatw*, <3frtw*fj^ aafa satwai a*ta i astat^si catta atta? 
Wta-a^T* (Vacuole) i lilt's at«t* « C^P t^-OT atta* i c?ttaa aw cat*lt?1* 
aa 'atafc* ftfcfaata, cpca catfc cat$ cat»ita*T* fafta«f®r tffafas, ^la ca 
a* «?®fa start* ftfefinit* « m*1ite«fa area, «ta at* afatfctatar* I 
^asu WFarfawft* ia^ capttaa aw fawa aataa fstfa at*tiata ataai far® 
a* •, casa—<at^a c*tta c*$*t*, mfc aa c?tta a^ai, a*|«rt^ alia* wtta 
?iWf**ts ^atwft; fair, atf tsitfaa c?tta fcsaiarfa't* *i*K ^sitf? t 
c*Wta*ta c*t& catfe *Stav faf«a awa ^itata i 

c *Ha luwa *ta*!i> cat*? wfaa?« ws <itta i mvi *tt^ta 

at *qjf ai tartar fafaw atfa ata atcv i ^<(^1 c^tt^a aw 
aajtatataiatfsR «tta *iwfc at ^rtta i «irrawwtatfsR c^ttaa «iatai*F aw »it»» 
^ artfta aw ^[»ia< ata«i a*ta I ataa «W«w a^atft fltafta fa* a** *za 
*tt 5 a—c3Ftiamt*>, caFtwtat^ « fafewtart i ataa ttwflteajfat* m 
OFtcatat 5 ^, at atm w ca c^t* awa *rta&® mt vtw aw captwt«t^ 
'*rta ca *im^®«faa c^ta at c*^, «r«ftt a^ft* *stt?a awr fafetatoft^ i 

«ta<lfaasfta oi^i ■**r«i *atw i ccai aaar%a ata at a^ijtca *ttta; 
■Hlk ca af?fi* ^fa* alt? wfefa at«a cvrcmnt* 
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1971 ] *tt®t4 tt flFtBItto 

*rf54f%® *c® *ttc5-—C5*rc c?4i n% 5t^5i ?t®5 5tot^i ^ 54l5 w *tt«r 
*rc >f^r *rr®t5 55 «mi cue® sw 5jt5toi 5tw-*rt®i 4tftc*rfc54 

■•tcHf * 1^5 5t® *if54ffc® 55 i w\m\ wwj 5C5 *}*zn c5, wt45 

«rtC55 5fs*tt®l $4* ®it*it&-5*p*r 41 t5 5t®l 5085 501 4tC5i 

to 4* 54t5 Wt® *OT <$ 3R*t°. 44 4^Sr *1t®t5 *lf54f®® I 

tur^OT 5tot®t5 f*tol?tt>s « captwtut 3 ^ *\\* 5t«5 cmmWvft ^*tt®f5® 

55 \ «ri5 *i^jr 4t*i csc5 5t<tc*i ^t®!? sfjw cstoiwfe ^fc*rt5 41 <it*5t5 
4<Cfa ftlfcCTlIltf* ® f%* *tfwt4 CaplCTtfltl^ 5*tt®f5® 55 I ®tfc 5tOl5 5? 
515 4t5 4t?1 51 57t5tC4 5*£*, to 5t5l ^t*T to C4% 5*11®$® 
f*tot#1^ ®captprfffl^t 7^4 WtOTI C«fc5 Wt4T4 5^5 5085 OFftMft* 
*lf54ffr® 4J5 4t5 I 

(4 051 C4*I ?ffrli>054 5*11®$® 54t5 5&41 I to *ft>lfrB1lf*[ C54 455 
$f®5 5055 5C5 4tC5 ? Stttftc®* 5l4t5$5 to5«l ® Wt^twto *tlM- 
$ffaFt5 C?41 C4£5 C4, 45-45tf> C3Ftt4t?Tt4> ceftfitot^fa matrix stroma-5 
5151 5ft® I 4$ C§t4t5 5C47> Cftfc C5tfc 5t5t5 5® 5t5l 5055 *WtC4*r C441 4t5 I 
?t4t®f*TC5 5*11 55 grana ! cfft»t*tPN grana-5 5CTI 45 «t5t5 4JJW 4? 4tE5, 
515 WOT CSFttttffl^ 5085 55 I 4*ftf 5t5 CStOlTto I 4*-4®ft grana-C® 
5C55 CJFtWtto 4t4*C® *itC4 t Stroma W grana W 4®ft 
CJFtBItflt^C® WfljfM 4GS WF1W&1 Cflto 5® C44t5 I 5jft4 4 C4OT 10 5t^aR 
®t5 &F5®15 1 C4C® 2 4t$3R ( 1 ^to^-lO" 4 C4. fw. ) 1 ®TtC5tfi>4S5® 
f*t4 s ON> 5t45 45 45rt4 5 8 n 4t*4t5 WOT C3FlCTlfltof*l5 4*f 5t5l 555 501 
4tC5 I 5ltC5lft^C4® ^t4t4 WW5 45155 55 ; C555— 1 WTt^Wtfafl 5t 

51501 C3PtC5l«tl^4 41 55 5^5 ; 5JtC5tft5l 51 5t5t*I 55 55Wt®"WlW ; Wt5l5 
Wtotto «1t5tW CIFlC5t*ft^5 4< 55 4555 WtW I ®«J^f5 1 ^t4t5 Wl 

W5J5 4C<S4 CSFtC5tf1t J ^ 4% W4 f4f®5 5l«5 CJ2ptC5l«tH 3 ^5 »CT W4Wt5 WIC5, 
®*R %f®«f-^3l, ^®T, 5W ® TJOT ^1*^5 ftft® 4tf5 *?ft 5^5 <fft5 I C3Ptt4l* 
*ft^ C 5% 4tC5 «f4t*1®: 4t4®*t5 »lt5t5W, fft- , ttWC55 «l^f®r® 44* 

*TtW 5C«5 CaptCTtHl^ C4“IT 4tC5 *tt5l C^t5jU^1, WtW *1*1, *lt*T 

c*M*\ «r#sc® i 

CJFtatfto* 44*r 5t«5 Wt4t5 «T5t5C®4 Wtt5 j (?14^— CW tWlto 4, f4 

ftr* f®* ^®rtf41 4jtftto optwtto 4Ttftft« *i^t® f4to ww 



54 [ 24*t IS »K1J1 

to* «rpi mf* ftwro i felro* csFtcirifa*!— 

«ii«f%-«jisr CTt&fitf* 3: 3 CTO 5 .* 1 *1^® c?*t1 qts i 

crotfw-tii to *ra^ w#t fcfaf, crotfan-ft TO 

*npr fc*ftt9i* tero* i OFtwtfiro-ft <TO *c«* £*rat»i«TOfa 
<3# ipr fefTO l TO cTOtf*R-f® <TO »Tta fc*tTO l Purple bacterial 
TO ®Jtftfir« CTOtfa* am *!^af TO* SJtftfa® I 

W&rt cn crotfa* fcTO to, ®i w i cTOttrora *tfo 
w«h &*ra to ; c?src—TOTO TO-bf^r, &fTOv*f am 
TOw*, TOcitc«R, TOjsflraH c®it3l> TO1, w®r opr install ^jtfa i 

445 fa. *r^aR am 620 cto 660 fa. TOaR wr-ftcTO ^tcTO *rc- 
cisRirsr c*% cTOtfa 5 ^ ith^r «w®l *eto i TOT* TOaRe TOf, otw— 
wftwstai ^n* s*t* tototo tenfafaTOft caFtnrrfipT 
TO I TOtl JR*b *»$, fcf*t*T «t^fa TOll « «lSiTO S$ 'TOtCW^ 
CTOtfa*r ^*E® TO I HHH ^«t1 SE 5 ^, CTOtfa^ fa ^ *t1TO 
*e®* wort TO r m, <si swr i cTOtfa^r fefe?c? oi* »iTOj 

to i TOfe wm ^tcTOTOq*! i fcfa? toj&* fro fa* *tTO 
CTO «tl-TOfoi cfesrcsra OW* WtOTtCTOI TOtCTJ CTO* wfa® 
TON TO TOtE^faTO fafiMl *ti>CS TOl «ITO TO I ofe 3f0FTO$ 
to «frcTO»rccsW i TOtfl^f%c«r?il ofc <#fapTO$ TO tofOT ofc TO 
wr *e*e*si— 


*$tC«lt* 

CCO 3 + 6 H 3 O-—-► C 6 Hia0 a +60a 

C5FtCfltfV»I 

» 

f|4s ®t^-TOt$$+«rc-> "tfll+TOrWR 

» 

oprcfltfip«r Ttftcro crw to fcifa&v toteTOTO ^fawl faTO 

TO <TO 1 ORfa «tE^ft >TC^ fcfeff-W’ft qrfijJW <TO ®t %- 

TOt^® c^jt cw am «if%cw c^e® m 1 ®tt ^t®tc*r 

CSE® CSE® *ttE^ 31 I TO &$® ®t^- 

^nt^E®?f to TO TO =111 *p^ fl*r, ^%*r 

STW CTO CT C^E^ m, vi$ ^tE^tWxEft^l fafewtt 

StSTR 9^fifETO WTO^r» TO ^tlJfTO CTO CWI TOlWOTW 1 
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TOtSt, 1971 ] tot* 

^^<5 toi wfaro&M (O 18 ) ?mt? *c? c??i c*tc* c?, fcto c? 
wfTOaf *TC* t ®t? TO *ff%C«F* ^totC&W ( O 18 ) 1WCTE *, wtft* &for TO: 
wr c? ’■ff%rc«p5i *fa?, *1 '®rtc j r ^»i«s wicTO»rvtst?c«i to 

c<t^ i Wear cjftitto? 'sreTO cn to wj*(<, toc* «i cTOi 
TOi *rott-totoi **t*w?T« ^%sra *fl to catrawl 

TO* to *tf ^rsrt^It^ WM C^TOtto ?£? I OFtClTO* 

srac* <*f£? TOTOi ca»tt«rrf>c«T^ i TO <ro captc^tf^n to 

TO*tt? c*at to* i <ii> tot? *t*« toc? TO croTOt* i 


* ffa-faTO, tott *CT*, TOTOH9 


fwirfa 

»[tot?»rcTO& <TO to finite i *t^ f TOm, W? c*t?’tof 
<?w? ***** *? i wttoi ncrww? *t*t?i TOtoto 
oic«ra TO i »a?i TOt? 4 *® 0 * ?*tto to?*r *c? i 

tot* w*it^ c«to wttfr«®t^t^i ?ttf? i hct? fcroto TO 

—tot*t *jtcrototto i ^itTOft «tt% i to tot? TOtroi *ttnw 

*flTO1 dwl 4?1 ^ftwt?? *t? i *1 TOI TOtoto ««?? to TO i ***$ 
aitonw tot* few®1? «lt? *t®C?1-TOtC?1 1& TO TO* I 4* 4*fa W 
*? «tti c?^ fa \ <$m *ti m ti*i, to to « TO?? $*TO m%\ ^ 
Cft& I <4t«f? \? TO*, to TO ^*TO CTO? WTO TO <t? *1* I UK?? 

TOw? *tt q# c?*r »rai, to tow? *ti c?*t cTO i to to i«?t to 

TO 1 W?, TO C*TOl C*H TO C?*frl TO CTO TOL St? CTO TOC* I TO? 

*ttt? TO*1 TOt* TO*. c*t* c*1* wr *it? ««* ^f* 3* i TO? TO? CTO 
TO TO* i oft TO*f*T *»p? 'e TOtc^ ?c<s? i c*t& ^[*5 *rc c®itw? ?t?1 
TO? TO C?* «lt^ I *t*t? to? ^ ?tc* l ^ TOW 
to *?—*r®* TOltol TO 1 ^tC*? ^’T^e TOCT? , ®rt? ^*^1 TOtol 
pftc* i f*?tr*? to owe f**ti c?-r i to? cto c**r *f i c?tr?? 

# CTO& C?t*1 TO c?, tot* C?“f TOt* l 
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TO ® f*TO [ 24"t *5, 1* 

f®StC®S Mf®CSM M? ^ft<5 I 4Sl SMS |$C® MtC® ®MM C M ® l >fC ® 

*itto fach fens ®ret st®fei 47?®**^® c?mtc® Mtc® i to 
*( si cscm s&c® Mtc®, to TO <®®TO1 csfTO to &t$® totc®s 
TOcsm «jf®aR ®si sts m i 

tot® MS*^fas MfSCSCM^ St* ®SC® WBJW I 4*1 4®fct=H ®C5® TO* ** 

to si ®c*^ «rt®c® ton 4c?s *tt®®®?tc® to* <to «(tw i Mt® 
crol 4*1 ®i ®t®t®tf® to cmcs css i ®t* *t* «i*m* ssc* csTO 
*tt®®^1 cmc® css ®c* TO* ®tcfe i 

tote®* iWl 5tC<S* TO*1 -®TOmI ^ TOsi ®T®1 Mt® Mt®*t* TO 

4*1 ^ Mtcs* sm ®tcsi* ®*TOI cmc® *nc*i *rt®t* ®tcs 35 =it 
c*rtsro cs® ffc *®i tot* ststcsj 4*1 TOstc* TOt cto to ntw i 
tot® 4®* Mt*1 TOFt* SC^T TOnwl TO TOts-1®: 4^ toi ste®* sttfCSJ i 
mmi *tc®* TOtcsi to stMi to moi*c® to TOt® ®*c® *ttc* or, Map 
*5C*fc *t*tv 1 TOt**!®: to st®i ®® c^t=r arto tot®c® *rtaps«i ®*re 
TOM TO 511 I H? M5*t^ 5C»fe fTO tot®t® TO* 8 ! TO I 4^ 
toi tote®* ®rei TO Mi®*t* TOrt i to to^to tofrte ®s s* i 
It* CMC® cTO TO Mt®*1 TO TO ®*1—4$ g* To® TO® f*C45 
C*M CTO 55 I St* CTO to 3to CS*t* *155 *1 Sf® TO ®**t* MSS tot® 
<m Mtscs* *ti s*c® gto ®cs®Mtft *r® ®c* css 1 to *r* g^ssts® 
TO*c® to stfscs css i tote®* TO 4fei c*M ®Imi*j i ®t*t®1 w 
tom c*m to i 

totc®5 tot4tai c®t® »f*® totw «it5c® 

TO5M f=l I ^CM5 totol s TC9TC5*l CT, f®5t® «tt*—® CMMtC^5 

5ftot5l5 ®C»1 tot® TO MtC55 CTO1#t^?1 5tM«fM CTOC5 CTOtC^5 ®t5 CTO 
TO TO TO1 5t® ® *11 CTOS Scfc* TO CMC® l TOw TO, 5® to TO TO 
®C5 =11 ®t®TO ®5®t'6 fe®5tfa®tfto first® fec^s To CMC® CTOCS I 4^ 
TOP^ 4tMC*l%S CTO®5l f®St®C® ®IfC5C®Tt*tt^ TOI I *Rt5 4^ ®t5CM^ f®5tC®5 
iswtto TO tot®i ®jtcsCTtTOTtto i 

®tMp® \CM5 tot'^51 f®« <tos «ttfts fswttos ®M1 MtMC® CMtC&^ 
5l^t *R I 4 CSS MC®, ^1? ® C»tMtC^S Mf^MCSS ®C® f®StC®S ^M*tf® SCSCSf—4 
®M1 *® Ms • tot® to* «t% i 4®st3j *nrtv tot® st®1 c®t* 4tt%« 
TO 4CMS CM^ I Pitots CMtMttontC'OS f®StC®S TO Mt®tS1 «JtT®S 
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fmwt* cm frs&i 3 t b 9 T^ ?ntf i '4ifs& 

«t%* TO* TOtf*—Rfa* <e\z? fsRt*P W\ K*\ art, 4Z* ftSTOO? 

I $t* TO, fsRfa ?C®T1 0tfof*3tf*W I 

C»ft «PF 3TO *ttm\ TO fo3S «rtC5 «w* ^ to TO 

<ft^TOTCfl 

swtoto 


*Mt* 'srffwta? ^tfMt 

1736 to-^eto* cv'totift* Htototfii cfwfirc csfro froflra i 

c^TOTO vtftTOtars *tc$ vtTO *ttrc»rc c*ktw TO «rirf, 

TO vtw vtro to»i <** toto to vs w cm fB i <*fc toI 
TOi <ifc Toss TO few ‘to^ to’ i 4$ &ipp TOts> *ras vro *Rtfc 
cfot TOts ns ss mi TO toi to «rro ferfts bTO si\ TO i 

fsfa toc* »it^rc»i=i iflfctw «ts> c^ro to* toct to fTO ? <*fc *3* 
* toTOto Pmstm tot toto^ to i *iroft 
faftsfctt* fro sm i TOi ts^ vxvzs *ttrorc, *nfci 

fro cTOfrora to cTOrt TOl TO fro sv\ TO =fl i ot erc* <iis TO croi 
n sst* » 

41 *13 TO C*t& C-staq I airoft *tW, 43 TO1 ^ f%I TO 
sts v\ i TO*m *titcsi “Ito* c^t®m fsc* 4w* fswtft fro&t TO*n 
*3CTO I 4*1. TO TO*! TOfaR^Ti TO ft»I cTO TO3 TOTO I 
3< £TO* TO TO 51 TOF 4S «tTO cs>*ivtTO fafts TOsI C335 i ftft <& 
TO X TO *m tots fafats 43* tout ftr^ ^?:»r ^ «t 

<OT w'liat'W to vi fi-nr f®f^ fcvfa i fvfa; cvt^ 

'tsfa cttS TOTON c^tc»H i 

toi ’bjto^to toto c^ cTO totoi tow to cvfr «rro 

^*Tt^TO 'edf^i ftfTO CTO etm TO «tTO '"TtTOTOc^ 

%m to 'jcro i 4V toi 'stiwtft »mv *t?K c^t«t to i to 
TO*t Wf«fn ^tTO TO**t» toc^&ctotoc»t 1 i TOTOTOlc^ 
^ c?«n f%»r uwr c*rt ‘*rtt aff^isnvft v* cn»r» 

8 
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wt* *torn 124 , n *T«m 

ca$ aaa ^ toa to tow wa* tost st*ra ai® I 1800 

v 

atca to ww i aaa wtfiwr, atwal * TOrc^rt^ awr to aaar toa wto i 
«il^ TO StfNta ^RC^fT'Q fofa to TOa TOfTOR tottaa ataata I 
to atata to cto <w&l atatcaa wtaatal i cto cto *S$*\, caaal basf% 
TO f®fa TO ftfaWI* at4I a^ata FtatTO I f^A «ifc TOatatS 1816* 
1826 ata *to aa as* ^Ptar TOfswa, TOraa atftatoa <w&1 araata 
W* TOai to »ifc aiaata to TO« l^TOl STl I CSata TO ^t-^5 
aa^ WW $tW TONtW C*W toll I to*t* TOtTO CTO cafe fofa <4?t^ 
aW *W to C&& atfTOR I v<Ra m TOT ^TO=T TOTOta 
aWWtifa atatTO fafta atTOI aWW I f^f»T TO asaWTC, 4* CTO TO faft* 

fTO b»f% a**w *ttacaa i fTO toatata atfroa *ptw ca§ aitf *itcasa 
wawa tiias TO fafaa bto* *awa i to TOar towa i 
wtata c*\$ TO-*ratwa to *m fafaa wftow seal urn <iaata tow 
wlataai waw seal i 

to 'astcs* fto statcaa sil i tottoaa w<£tos wtcs ^wli> 
TOssa asacaa ca, tow acasata wcw to fwfaaaar wtatatcaa toa ca«ai 
cstw i wtcasa aqa seal i fwfa wtatTO *ttota acaaai stfaca cac<$ atacaa 
<«as caatea^ wtfaww seal-—atata tefaa a^ tfiwft cwHw i fwfa caacaa— 
atatcaa aw ajtacafaata ca*rtca ^a fc*rfawtcna siescfc to wcaw^T $a 
to ata i wtatata caw st®i c*ica fTO facwa at^tw aw a^a affltow 
atatcaa ^ 1 , ca^ai «rffv5 ^fa a^aw apF ^ar»ia i to ^ata^ wra 
^f^cTO <roi cataat^fa caca?—atatwa to w \ to 

tofa i 

to w^ala aac«R ai i f®f? cac»ra faW«# i ^ata caw toftta 
owfr TOatai catroa « ^»t» fato ^fa to cata^ta 
aaw TOar ^ac»Hi ^atca f®fa «rttota TOa, ca atatcaa aw atl^ 
^itfa® caatw ca^ ^^twta TOtca «15^ati> aa ai i ^tta ca«r toto wcfe 
CM«i i to ^9tr tta, «rtto ato »aata f«fa ^^atca fa pw»i to 1 

*raa<& aata catlw wt *n^ fa*to ^^1 aroi i ^ta*ta «w 
to c?ai«Ta, atatcaa aw w ca*itw atata aitae ca% fosW aw waw 
♦ftw i *«aaa a« faa ata, to toa* aw atro atw i to ft aro 

ataat^t aw waw atawa ^ i #rc fw, fto towa, to tot torn 
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TOtft, 1971 ] C*ft*tC** **h 

TO c*fr** i *tt*^ fete* *t* **ft** *t* *ro fro* *1 \ 4**t* 4* 
wfo *foi *fcm\ i <fi*ft* *§s£*t* *t*t*c* gftc* *t*tc** to w? f^rf-fry 
**ftc9R, fet* z?r «fc** *to* i ^ *t*t*tffe *t*tc** ftt*<> 
fegtsra toj £ftc* ftc»n i ft *** c*ftc* cto*, *<R ftft fe*c** ft** 
srtfro fe*rte«r* w cSftc* fe»Ri f^fsr c*to* **tc** "*tt< *t*t* 
<ro*tc* »f* sea cto i *w-«t*tc$* TO c*c* foft ^ *tc* *t** 
ftftc* *t*tc** h»r ** ***t* fe*tt* fe«t** *c*fro* i 

‘sfte* *rf**te** *to t5 *l*tn i ftap* ^ ** cto ftft*fe 

*1* G& I ft* C*tC&C** C**1 ^tf%C*rt«f *TO *1 TO* fetC* *t*t***l *TO 
** i c*®r c*c* c^f%c^ «ro cto* fet* c*tfc croft *t*t cTO i 

1860 *itwt 30 c*t «£* ftft fro* ftfe^SC#, *** 'SW fet* CTOft *t *1 
cto i draft* to ftffo ferot* nft^rft *t** i 


csfMtw? *wi 

C*ffe*t* *tft*t* if)* ft 3 **** *fr*t I TO* TO*ft *1 C^ft®l *f*C* 
TO* **r*tc* **m*\ *to mi *t* i c** *ro, ft wt*—4* *t*srt* 
ft** i c*ffe*t*$ ifit *^s *jwtc** fe«.* i c*ffe*tc** *tft*t* ftwft** 

CTO 4* *^=| «(*Jt* *wi *c*c* I 

c*ffe*t* 4*«f*t* *jt*1 *ft* TOtfl fTOtTO^ ®T*W* ** *911 

cro TO i ifiTO if)* TO* t5 **^ *tt**1 CTO i to *rftftc* cqfe *t*t«f 
TO* M*C5* ** «TO i 4* *ttfe« c*f®*tc** ^f|J 4* rot* *ttfe« c*t*t* 
5JCTO *ro i ^ft c*** *fu*t=i, c®*ft «rft*rt*ft i <**§ c*^t *tftro t*t 
ft*WR* i c*t* *t*TO *$-4* <ttfe* c*c* ftc* *t* * s s*»tc4 cto to 
i *srt*tc* *t^t*t*i **i *t*, CTO *j*i-c*?*t* fee** ** 
*11 ft* *fe-«ti* *TO* *c*J^ ftft3i «ift*fe* *ft* ** i *rfft** TO*1 
fec^ *t*, ** m cto ** «***s 1* %rt «tt* rt*tc* ** i c* si** 
ftsrt^flt fti* *c*cm—TO*fe «t^s *ft *c*c* » 
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4 $ \»&TO *i?i# 4^ s^rtu w ci, 4 sto faTOite 4$ 

flCI StW Sid *ftCTR 1 

fiwt^t cicstis TOs *t?t< fiRjraw dcs ^feciftTO TOs 4S ^ 
ciffresTt^fc® ii d^fsFi *nrt< stfisti siaR i id *tjtfidi TOW 
faTO 4K $ti ft sjito fitrrara cics ^cifiTO rwi 

VI "rt^R^rn Rtl 4S2fSt1 dsfol *t?K StflStl SCI* 4n TO Ht»l 
C*R ItaitftsR ( *JtTO fstl Ctf*r CTOtttCSI TO vpitd ) I 4d* TOl 
Old IftS* fsi. 15 TO«fC11 1? «f®« , N StfflTO SCI* I 4&fl 
*dJ *$tWt “lf^1t»ft C®s?f%5l *t?t«f I 4$ Rtfwtdl WW fl*t4t «WPW 
41? fit ?-*|fo 1904 TO*! C*tC1*I %*TO It® SCI* I $tC?1 ^ *fafid 

«tci&t fiTOc?i stcs ««v * 3 * m *j*i fades i 

ssstci cifarocs «w TOc*i *® TO*c?itsi «isr«*t*i id 

TO*!l « TO fifsil TO (ill f*$ **?*11 RlTO CSt* *tfl1®* TO* 51 11 I 
«tdJS 1^% CBfvutTOr TOTO4 dTOl TO TO I ififdJS 1W ClfeltCTI 

*TOC< f*S 1^1 Vto ^flStlt 51, facw. SSStCI ciTOcs cuts 
—Cll i^TOcs dwfid 1911 TO i 

ClfaltCSI 4^ fadfl <tfC5 StCS *ltfir«l dltd fl*tC<?1 StH, 

ci TOs filfs^ sii 51 1 4* «r*ti cifait* ic*i TO $c*i^fksi 
^ICItC^I l*!1 1? 511 si I TO1 RlTOl CTO CTO 5TO1 

TO s$d *ftd i 1 % fan ciW, TOti fro 4i* csfac?i <$$c*!i 
citci uisti ^caicitu i fss 4ii to is ^®mti «ty* cifait* 

IRTO 511 51 111 fa? TOcsfc TO* 45 «TTO ClK ltd 11 TOt* 
ClfaltCTI % ddl, 1IW 51 I Clfaltdl Wt^ TO CSC5C3 
?dl ifill fisgll SCI I fafs^Jl CSC3J 41 «fTO SClfe I SJtTO CTO 
fc*WC* 4H l&STO f^lticil wrar 41 Uistl tolCTO I 

fronton Rt«n, ®fiuc® cifeitics sics »itto sens fss 

RTOtCS TO ltd, 4S <»(?f<CS R» *t?tctf *lfl1^ S 11 ^ TO l ci&tt 

^i to» if? 4S it^cs it to 1 *tfaiffos sn iti i toii 

4151 4Sf?d1 SC^tl TOdl, df?S 4^ Clf®1t?cs stes ijlftd Wf 
*|Wti TOP* sTO iifi® to i 


fans* fid 



's ^55 

TO 11 <$tTO&t?! ^TOttol fa ? 

to 'a TOro to 

TO 2 I ’TOpit?! fa T 

WUR^, TO?l 

fc: 11 ^ ?i 'si^ ftfcTO ct cTO dTO* TOF cfttTO&i oi* ft> 
^*t*t?rt TO 1 cfct*ntcfri fato ton tow *1 fafctto ^ c*itj&ar- 
i cfant^tre totto-4, totto-ft * fafetto-toflft 

^ittoT i totfwto ^fato «?9> c*i?l[c*ra cto, s^ntwr, 
sTOtw, to? otc* * tofc to^ citw cfet^irc^tw **i*qj«TO TO 
*t* i to TOTO CTO « cTO ?!** <tiww TO*** 

dtaitrfft « fe*if?i$v tottofifa TON cTOwTO® 

TOT?i TO* *m<, cw—cmfaTO, w, c*tto, cwt^l **TO i 

TOw* «rto w bito TOtw cton §nfaf« to* «to*i 
bifilu 3ftw TOt*T ^?n ton cTOrtzTO w v& *if?;TO ^*TO *iw« 
a|TO»1 TO I «lfafas* TO C* fatolt* ^ ?*, C&t*Jt$fa 

Wl C&ftTfC&tC® «t*TW fa*# ^Jtto *nfTO; 
cm —-aifaf ifa «ntto, *Jtto <5utto **rotto ^jtto i «*& fa*# *mto$ 
M^tam new *iTOTO i 

fo 2 I ^t^TO «Rrf&r W&r—'W* 1 CTO ‘Stl*?! ** *fc 

to CTO *ro®?! *& w i TOtw. orbHSfat^ *R2 RC*n to$ 

^ •, to *tto toh wfa WTO tog to* *?# 
to *rtw i oroa cTO TOTO «ro^ *fa ^*r « %< to TO, w 
C*lt TOTO WWWl 51 * TO I ?IWTOOT! d& *Wta CTO- 
*fa\% *«iFtto To! ctos ^ wr to^*t wim s* i ftto«tw 

*r?tw?! CT 9FC^! ^jt *!1tff I «W WP* 

*!W ^51 C*T^l ?fa:SfC3Ftfa^ «!Ttto « C*Mj%PW 

nRarr*i c=?% to tow?i to to i 

TO?! ^*ffafa *nm ’Hltott* C?!t*l ^C?! I «?t?! CTO ^t«1 fltWI 
^t?!TO% a?r®?r *|> ?w i 

*!n , " p K TOt?r *twfaw ap!“!!^ C^l? to TOto TO I TO 

TOf<( ^tt?ltM7 To! vflTv CTO ?f^TO°t ^ C*IW ?TOWI ^ I W, 
Wt*Wl«, TOW^ «l^fa WtW?! ^ 3 RW« w** 5C® *ttc?l ! 

* MMI tw «to-fafa^ «uta iwSfawr. f^wtn »wt, TOft«i-9 



CWTOtT 


aafa ftwfa aftatas arfcfefatffa 
W, atWl *11 «tar$S ftftfc fcfw-ftwtfl 
®^a sjataata a^ aft?r»i OT®ta *ra n^s 
6$ fataaa ( 1970 ^ a^afata «fta. fa. aa 
cafaarH wiw crafts ^Jtn toot I 
^jatR fcta as>r 83 aaa acaft»i i 

1888 jtIct* 15t casratat arota 
at»OT 4trr *iatsata tow tor i 
$ ta atai caafataa as? atvn catna «rttaftr? 
ftsta ft'oftn siaft aacsa l a’tfr TOifatafc 
V cata nafal *it*r tot *iffaata 
aqafata c«tftt®ftr *ww *fa a*i 

c^ata cata 1907 faft ‘fa’ caftf 
srNa f®aft uja^ 1908 aU*l «n*t. <a. f®aft 
sit's acsa I atata fatgatft faft Rt$a 
fiats n?i v* tor »w 1910 aitw ft. 
«»i. nafats fraH a 5 * i fti $ta 'srftaafa 
alfirift as ft, sta 6 aaa faft fttaart# 
%*is i aaa faft ata ^rforsta w 
^rfaftatat csttaa srvntf ROT i $ta 
aw ot sr fcnfa® as—Rftaftsn, ai 
fcfisftsd c?ftfa? faft spfftai faatra 
arai ?atsa? c*ta nfa faft fef$sft?trs^ 
RfarfttsW ?ai % at*H i 1916 Rtw 
faft 'svat^ft atasftc**! caftaifa toct 
( s^sta Rta. fir. ?s cafsajta aw) 
fcfvrftarfa RSJHraa ns ot tor I 


3? tori ?tssftc?n csfaaitn toct 
catnsOT fagatn nts* faft nftcnta 
car^a aattaa nstsr irtsaits scstfttin 
atas i «rarfa aata-fitnaw Rsitna fcs 
cna-«aa Rafts &fascstfiiaasi-ftafs fstna 
ftw aratsa ww ^tca ftigtna ^nfta 
stsn ifrtfta ntt&s ntftwi aa i 



ftign cat? fata *tn natsats s$ta 


<u* jpia aftatal csfaaift toot ftaaa ntaasts n^faafca Rfafttstn 
wfaftata Riitna Rtaarstn catcaa rs- sot w aaatai fttftafata 'al a"lt^ 


cwta OT »rataata aafa ^ ntaan ftiPrc ?tft*i ataa i *ta «r*tf ncavrta 
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ft*fro fStffwfJn $tE® ^fatf-fa^tE* 
fa-ai®. fa foiftre ®E^ | 

fitf-fawfa TOtf fcsros TOnfa 
to wt«i faifaTOt c*e® ffafaflft 
cTO TO-ifo ■it® ®c« fafa «q® 

TO $&EitE*f *tf® ®E?TCI <&$ wfafa 
TO*tE*ff fafafc fit®-fawt*tor* ntfaE*j 
«ftE»H TO TO fafefarTOi f®& 

® *fjtfaE*r* «tt®fa® ^foffa fafefarTOf 
TOfaTO *tw into tow *rfa i l^tn 

Ctt® fan TO fafa 4® ®fi®fa ^ 3 - 
fawfa jffan ®rtffa ®n?l“f5C5^ 
faTO ®t«r ®tfrc i 

®ftE® f®t®-fawtEn fafa* fan 

TOttf cro TO *iftwfa m <4®l§ 
ofttnfaw i wfars fcvt* ®rtftnt*r- 

Cft% fit® »ITO fafa lift* 

*ewi fa®fa fafjtvi *m c«tftfafarct*i 

C5»t&t&tf ®1f* fit® C*tf® Cnfafifa® ftf® 
®jtfa*tEitfi»® wtfifftw ^rf*rtn fcvrtfa® 
f« fafa *rftWtSWfaftW fitC®? CTO^flT 

®wtn *1 to nfttttfirc 5ttw 

•<®{5 *uTOftitl&® ®tfa®fa ®n® I nn^ 
®tE*i$t« newt* to ®jf*iE*fa® =rtc»r 
*ti i®fi> ^jTOftitiiS®® ®rtfaf'i n i «rt* 
44 froitfa fafa fit® *i"»te# TOfti 
®ntff to 1963 to *rt® TOffa, 
TOft®i « <nfaut* fafaf hwtfa® 
*ti-*tf$®tt $ts H7j5 *rcnii-fn® «r®tfa® 
fii 

f3ft®-fawtn *fEifTO to TO 
■Htwfa n* toi ® faE?E*r* ff *rofCT 
TO fncfHi ®«i®fasi ftTOfaw *tc® 
fafftl faffaf ifa *tjrcfa to TOtt 


ifaltfr® cTOfafc 4tt® HFf tfa*tf® ® 
TOe® ifTO® «r*rts® ®cw i nfacnti 
^apti ’tm*tt* to itw cTOt^fiS 
♦ft® faw fif®t»i TOW-jfa fanfacw i 
1925 TO*f TO f* ifarort* row 
CTOtTO CTO1 to 1930 *rtt*t 
TO$tfc® fftnrtfttTOfar cTO$ffa 
antfas *pf* fMtfta f* I 1937-38 *[tE® 
fafa ®t*Eii ^^tfa®Jfa C^fattlSf *l«l- 
nfai TO ffE®i I fit®’fa®tf 

«ft®^tfas® nt’t^tEn mw 

fafa i®tfa®TO WnH ® ^tftffa®t?r *U 
<41\ fafal TOflftltl nfaffa TOi I 1950 
^ftff ♦®tfftf «I5^5 TO*$tfa® 
fawfa WTO fafa fit®-faTO TOtl *tf- 
3f®t*tfa fa^tfa® fil ifaitf faTO 
®^<3tc>nr ♦faf-fafiti "itTO fafa ’Tiftffasf 
fESEf 5 !! 1957 TO ®3t3ft fawi WTO1 
«Tfa5fC«l f^fa ®t«fa fa®t=» TOW! »r^ttl (C. 
N. R. S) ^E^JfTO ^TOfE’t ®tsf ®Ef ■f I 
1960 TO fafa WTOtf W $fa®Jfal 
Cffafa^-^ C®fi fitffafti ^TO®®C*t 
®taf ®EflH I 1963 TO faft ®ltl. far. ®f 
cffafjfa towi ^c*tfi^t»r ®wjH®-to 
1 fafa ®faE®f TOsrfa 
m TO®r-if (^TO itiTO 
«0t®tE®fi ) CTO1 froi i 

TO faTO TO »iftntf fappi 
faroti. TOfa® ® 

TOrtfar®®t®t?t i ♦tf toc^toTOai 
♦tf ^fa*f< toTO ®wfai 
♦t» c^t®t®fai TOrft tfaw <fa TOtm 
®(TOf TO faww ®fa i 

%% 





TO 

TO TO* fai itfTOyfapw wtin 
iw 1970 *rfti *ttfo craw 
TO ^TW*rOf TO ‘w $tc?i 
cm’ to? fawRfofa? to? to i 

fljRtWI Rtft? \*!J 4? ?tlt* frtfl1 
IftftW C? PR ?1 ??1 

^tfass firc c<rc? to 

TOTO-ffcTO f? TO ?tc*r «*tcn to fetfc? 
n< on to toev faTO ta* it&r* 
*n c?w TO* fra Rtro 


*m ?nn» 4? vjf, arffel, WH 
oml ?to <«fc to i 
<«$ «rw TOrmftr c?» TO ra* 

ftwRfefef <af? ‘TOM « *|fW 1964 
TO *ftar to^ 3 jtTOs ?* «w ‘ftTOi 
fifii TOl* TO? R*f* 4?f5 <Uf 1969 *TO 
fc&RTOt t*TO mtfiR ?i i 

TO*? TOtW TO. fa. ?i «f®TO 
tow vnw faro* fanfffa «t?tCTi 
to TON i faft *?fa ft«t? nfi?w? 
TO? 3 T'?J »W ‘TO « fiTO 
TO? tf fiw TO? i 


fiTO *rfM? ?#? «rvtfH« TO TO TO<8 c??»i cnt»TTOnfo 

•PTOfl RJt« Cft* ?Ns ( 17, fN?*? RTOftfc, TOTO1-13 ) fTO ¥fl1 ?TO I 
ftTO «tf«? TO?* ?lcw TO TO ?t«1 fNfr cTO ttj»? fTO 

1*1 *f11 


TOtwt—« wflr*nTOI vjtm 

•WTOi* ’W TO fn-23, mu niff ins, fftnK TO i ft ft? uhm 

37/7 cifiTOTOtl r*, TOto TO i?Hf TO 






c*ranrrift, 1971 fsftii jf^ji 


f%f% 

^®t*5sr **t* 'e ar*te#)TO CTrt * 


to TOtfc?* ^fNw* 4*ft «tt<®jfc* 
*fcii 1 ^tw« *c*9 fcn* fro 5 ! w 
c*r««i toi 1 <sft* *Hft* TOfafcto’tf 
to, to toi **n «rt%* srftfa* TOrc^t* 
wi 1 toa *rc«r stfar^faTO c*w *w* 
fw *tc*. c^s*if% to* *ft<Vr« TO*i 

Wnbavtv TOftVll C*fa Y*TO TO* 

to cn t f*i *w« to* 

*N ft** *11 TO* artafl ftc* ftci 
TOC* TOW—“I can draw it but I do 
not know how to put it into words.” 
TOfkfas CTO** TO C*t* C*t* TO «PtTO 
<«¥*t* TO *tPT, *rt*t* <**$ TO To TO 
CT8TO *tat* 8? fw **1 TO *ntc# 


iiwt* >i^:5X9 TOft*i ^ ci, to* *ito 
*&* 1 *rrttori to' TO* to *1 to TO*, 
*1 TO* 4*fcl TOtF TO sit* I 

TO* TOX**$ *t *11 ft* TO <«*fct 
*t*fn* *fc*i »it*, <** c*t* toft* ft* c*$ 1 
fTO TO TO** TOffl TOTO* TO- 
TO?I*C* C*OTC* I TO TOC# TO***! 
TOT *TO** TOl TO*'| f*f TO *R *1 

«t*tc** f* fro* tint* to *t$t. *1 TOf* 
*i*t*ft *1* cto 1 

TOt'sftaTOTOi#—‘TO* TO *tott* 
*7t*Tl TOC* TO* TO* C*t* TO®1 TOn C**l 

*f»r *ni **, nfti roy fecwt* *5* *tt%* 

* «ffr-iTOi* ftTO> *ft*t*i ftoftTO* 
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or TOfto to—’® tt to, ®cw tot* 

fafro (Somatic) frofel TOWtaft TO TO 
TO i *rtro etfacvcro TOvt^ wtTOftv 
TOw^FT* WfCWJ <4«R C^Ft*T firm cwft, wi 

®TOt® to, cvt* cro to =n i 
®cw «tf® cro* to* sf^nr «rfawi 

nN c?fa—fw^tcro ®tTO TOv wen 
TOjfrPW (Hallucination) | 

nwtot* TOi TOtfn® mz* a, yw 
wfro *rw to sfe toTO tot Arcs TO i 
wl5 toi fhMwr f=rart, TOic&.toTO’TVl- 
c*rf^rjt*i wi ftw-®ww mm TOfro 

fwartw frftfcj i fagro TO-®w«r 
fan p*tTO TO ay® to-TO* faro <srffw^tw 
toi tow ntw'ffwv « TOfro fen 
wtar®twTO $nTO sf®®*toi i^.fsr.c® 
«ev «r*ti ;v® ®wv mm cTOWw <sv fwcro 
wwcro 3p® *tor <*& faTO kwft&j; TO® 
TOTO TO <(W^ nfew TO®, ^TO-TOfaw 
*rcv «rtfli cvfa cwbrtcror wtcv an; tow 
faytw ®toi c<rcv ®t*rtwtw ®rc* ^ttow 

fecroRtw ^t=f ftw-®wv CECW TO TOCWfc 
CW% 1 3p® P’g-'fTO fafl PftV SftTOt* TO 

ajTO^ OTtti v«n toicto i TO toi 
ewe® ntw, sf® i ^toto faro tow cw 
f tTOrmw ft, c*!^ toi to i 
***«rtftffa * *rrsff9f5y *rfa- 
towtow ^Twtcv* one facro ®<ftc® 
«ftw, wi TO®rtti wi (tw ftartw ®ttoi 
cto »rt< rfaff i ®cto www cwtw w^i <n*&i 
TfTOwv wtol l TOW **tw*ft w® fecTORI ■ 
qfm, c5t«r wrofw TO ®® cw 8 !! gw i cfK 
WTO Wi, ®<R TOW f® % TO? WI 

fpfw *t^*f{ww^r ^ i to wro ?wi wm wi 
ftfro wN TO?, ®TO TO?teTO ?fc ^w i 


TOf *m ifiiz* wcww «fwtf «wdTOw 
®t*l*rt®1 cTO’ftwi ^TOi ^itfilfffiwi atfl 
cto ^f5ftw« wft®tw ^rttc^w frowi ewe? 
^ftw i fwi«nr®tcw ms ^wwtw fwww <*^ or» 
tow ci wr Htw'lfw’f nfww^w 
ewi ^rtw, c>rt vww ^fw^t nwrstw cw 3 ! 
"ti ?wi 5iih owl ^tc^, tow eve® 
n^w ® mil aicwj ^vfwv cwtw 
wcwcv; TOffa ®tfvw m f? j rtcw 
^rc^rw *?$ m n\ w vt®j® *ifaw, ®l5n 
« ^wwf ®H-wrWiftv fwpwtw wfwJ 2 tft-r, 
aft<sr®twtl wi ftartw *i®$ ®fi?l >T3< 
’j^rv ^®fwv qfai i 

wfhtPnvTO® ar^r ^teww 
arr^f»TV «»^r®W TO WOft ®tf%W «Ttfw^tW 

vi, fvi ^c^rw pw«t %c®wwt^f 
wftwtn® evt^ fcrawRtw ^*ff^f®w <rtti 
*rt«n TO =n i ^®wH wew c^®wi to, tow 

• 

mv TOf«f4*tw ^c®w^tw ^ ^w *i\ 
tow to qfc* fjfCTO ftewl wj® «tt:v, 
wttcww %c®aiTO aft?l orwtw cvt=r «iw>tw 
^(Icv 1] I To *wt* ®TO wi TO TO! 
ifr®w c^t=f ^twTOtnr *ffww<$:r i\ i 
curb TOW TOfTOTOW TO wtlcww 
CVtWI Vtft =TW, PTC VS. fw«t^ fTO% 

*iC^ TO=T, . W t^N «fV® 

wn^fronsr i 

toi* frorwF fast —^ten wtw*n fa 
fj»an « v$ «d5*i vt^-wtaitw^v <rfwpwtw 
®*rc®f *tta «ww^ cviflw wrtw*T«^w 
cvcarw TO1 f#wt®f*i f^wft® *f i fvi 
ar-Nf®® vtc*i to tfwv nfhn ^ wtwTO 
fojjfc Newell Ortl CTO aifew 
Nucleus cocrulens-Cf vf®TO VWC*! TO 
*cTOtc* TO TO TO, fff ftw-®*v fwarhr 
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*14 Cltl 3ft 11 41 I 43 ft:3 Raphe 
system-** 4^3131 4& 3C4 f?C4 ftl- 

iicii ftan *r*w m fas vm 
4ftitc«i fact* c *ti citwt n =n i 3 ft 
m cic® 4tn ci> 44 * ifa3a:«ri 
ftari 3 t»^5 <ji* it^-ititifi* «rfipn 
*n ifacia fafai cicari itn 31 ftifts 

*i i 

4lsrt3C3* 5p® ftsri- 

ititi ift vr in m 3ci 

$fc 3 4 fta, ft 9 *i *tc«rY m mi 
fail I ift 14 lira 4tm ^ gt^- 
fici4i 1 %, 3d ftsii ft"wt 14 mi 
in iita ufaaa sp3 ^-4*14 fswi 
sii * ci*c <4 fi-sft c*ti fic-fi 1 * 11 * 
ijmi inr <&$ fast* citntcit 4 itn it i 

33lfaci4 4t$1*l (Cerebral cortex) 
?«1 ICICI, *14 4t%*« 5p3 

ftan 14 I <®ft *$ C 3 C 3 3*3 5 *- 
444 ftjri * ^fajnwiici 4f*c43 ici 

llltt C¥fa 413 3tl*l Clf I 3fafa1 

«fci* *$ %* itoti icit *ruiti 

1$| 131 *K C*ft C3C4 4C1* 4(cft 5P3 
6t-"W foffii 4ii 4nf**^ ¥tafiti4i 
1C3 4td I flS *^ C1C3 4llflC44l44 W 
ft, 31141 l1$1 i *$ itlll »$¥ 1C4 1C4* 
itlftl fadl CHI* ftlfcft Cl 5 !! 

$C*4Clt4J 1C4 1C4 111 

. w* Ff-*44i ftari 41 4sfat^fa 
fttffa. 4^3tfl[^1—IPlfll^CH flftl 
3141 4t%C11 $41 4*111 Itftci cm C4C4 
n» iftwa $ifti 4Cf 3ti ftfati *$ fiarti 
4ftit4* cir<$ 4ti i it^la mi *$ ftsrti 
nflttlcift fiarti 0*3% *n n*?t3 ftn 
W 50% 11 3ti« ci^ I 3ft id 41, 


$1331 «ft$1 iftlll C¥t4 ftcll «fClt«TC1$ 
*$ fiarti 4tfWti itici i 

ifgCII C^CI 13ftl iftl 44fl*l3 

itcf, 3aft* ftartinfiitl itwci^l 
«W lftc4l nfllfl 4tfal 4C1 ftyti 
4ftlt4« 3C1 Itll 114t3 ft«1 C3C4 
f3nrti ifaiticift ftjfti 50 i3H-r, 
5 *31 ill ft«1 C3C3 20%, «?4fi43 
ll%41"44 ftscil ClfCH *$ ftartl 4f<lf4 
C4C* 1C4 4*, «S1t44h 30 4$t4 11 3f1 
*TtC4 *3^ ftartl 4fllt1 in 100 43t^1 | 
aiTlUtl 41%1 4C4 4flC4C4l 4*lift C*t*f 
C1f4fC1t4 4tC4 HI f*I SP® 5^-»"4ir4 
fil^fl 411 ifacil ¥t^4tft31 ^fl1t34C4 
cic3ihri «rcicfi ifiii, $i33t 4t%* 
C^C* lftC4* 4f*13 «nn 4tfta 4FC3 
$C3SHtl *11 3»1t44tl 3^1t4 

ws 5^>"444 fl^ft ^ «rt«J3?ll $cwita 
3t«F 314 i 3C41 4C1 13^ ft3 iftdl 
$C3W1tl 4t?1 flC3 C-IC4, 33^ $C34lfl 
4Clt34 4fC1 Itl *1^ 4C«P 4C3 4*3 44^ 
*4*41 fiarti nfiiMa sti 4ti i 

flC41 4ft*ltl it^tCIT «J4t3 4*« 5t“ 
•431 fl«1 14 34C1 4t%4 Itlf43 3 
fl^4fl4^1 44T 1*1 Itl I f4^tC41C4*C3 

•nTlin itftci cm cici ci, m 
fill 44 44 3C1* ftl 11 llltl 3C4 4ft- 
Clftil (Hypersexuality) *11 Itftf 4tHC4 
44T®tl 4111 4t311 Itl I 3ft 
C141 ltC4, IJltl iftCll 4<3t«rtftl 4W$ 
41, 4ftf3 iftdl 4t3tfl3 ftltl 4C3« 

5P31^*434 ftarti 4Wt411 

4Wtl 4utft vwt u ftan* 

354C4« 4334 effltl 

Itlftl Clt41 *441 3 tomtit *4 4t14T 
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itcf luffa I cidi c*t$ fiari chi chi 
fcci Hrt* fine® fi®« ¥*it* chi i ftft® 

C*t*ll¥ ¥¥J ¥*t*1 Gfli I’tfl. fill fiffl 

wt* n* f hmthci* 9itsn c*ti 

C»ft9 I *1*1* ¥¥-«t¥J¥ H**td fa* 9d 
it? m il ft* ¥9*t* i*n& lutPw 
ft! 1tt¥ I *99*1 CH¥ CH*I ¥i*t* 
n* *rpffif v\l<s\ hi ¥*i *t*, fai 
C¥t9 chi* isr arm* c¥t9 foil nt¥*i 
9t**fll 

fian-am« 4*to <j*c9i 9t9fa¥c*tu 
fa|¥i ft art* n* c*t% *£k fiititf tai 

9CT, 4C*ltdE«!t«td V«(1cm ¥*W5ltC¥, 
«t1 Clftl 1tt¥, fal ificicil TOP 
«ri%« C¥t9 dfitdfi 1tC¥ 11 I C9*f%tC9* 

*7t¥Wflf fian-aifrtf 4¥&i w *<91 

— 

‘Doctor of physic: ‘You see her 
eyes are open.' 

*Lady in waiting : ‘Ay, but their 
sense are shut.* 

fa* <t* ititnW mw*i 
cii ftifi® *a hi w cfHI itit «f¥t* 
H*t9T ¥11 *H* 1tC¥ I eft ¥9ltt¥$ 
C*t% ¥t<st¥t^t* 9® C¥t9 ¥¥$1 ¥t«r 
H* f*9t9t* fad ¥tci 1 fal sti¬ 
lt* 1* 11 cwti *1 fian-ronr ¥ftr*fi9 

C¥tl ¥lfi HI W9V9 ltd 111 1-Nfol 

*¥ iitot* cm cici, 4¥9t<9 itfai 
fiarHRiitfl* imi 40 w i 
*tci iirtfivw *i fin-arcui 

Hi* HI lf*l*¥1 HI 9t9 ¥91 1?¥11 
fal ifad* Ifilti 11 fa. fit® fid 
cm chi ci, citi cicafc lutfivfii 
h fian-mci* *m jp® fin 


19 111 1®*t< H11*, HI* HI fclfi- 
tev 9&9t¥f*l* C¥tl HI# C9$l *fa- 

¥*¥ ftan ClC¥ ¥t<1®t*lt* ¥tl*t* HI 
^ ¥*lt* ifaHl fin-Hi ¥ HJ1- 
ftf9F¥H1* «Pmfi «t¥t1 It* I ®ft 
H9¥ 9T9 ¥d9, 9 l l9-¥9¥fian 

C9C¥ ¥lt¥tfi¥ WtWt* IdT C¥fi fid* 
1t¥:*tnt*fi¥ fast* ¥C1 it 1* 9fifi¥ 
*Itft* Hi <T¥t1 It*, fa* Hi ill 
199 cif* ir*:*t>rt*f9¥ fa*i lifts* **fti 
faaff¥t#fa fiitfwl fa ww isil ?— 

fti*t¥t^9 «lt¥Cf* Htl ¥ 

ftfaMI-ftwtd* ¥¥¥* H*1l *tt¥* 

C»!ltC¥¥ fiaft¥t^9 fi®1ft¥t* foil HtCI I 
9C9 1*. Wtlfi HtC*f¥ ^Mt9fi¥ 

*jtft* Hifc fift9ir ft*i i fiartitifi 

ft^lftlt* 9*t«^*1 C9 C¥t9 *t¥9 H** 
9fe9tr¥ ^fa HC1# It* 9t9T* I A 19* 
¥«.fiC¥* 119 Hftlfa«tC9 C*C¥ It*, 
«fA* «Ht¥tf9*¥td 9t9C* 9tl¥, *99 
9ftfi¥ ¥^Hl* H¥ 1*\*¥ fajftl* 
¥i¥ «rtai* *tlc* *w it* i fiarf¥t^9 
C19 *9t* 1d¥ ¥9 C91 9tC¥, 
lfatft¥ 9t9fi¥ *9911 fat* ItH® C*1 
fa*¥1 19* ItCll 1t*t99¥S fild* 
fi*t¥t^l9 fi^lftlt* HU1 C9*i 9*1 
*1119*1 C«!tC¥9 C¥C1 fii*t¥t^9 ft^lfifl 
»9¥fel ft**! *N 9t¥¥ C¥t9 C¥t9 C*!ttf* 
C¥W »TltC9 ¥d¥ 9t* 499 fa, 4¥ 9tC¥ 
fal-ftlltf f9lt¥t*ft9 fa?tft¥l H*cm 

chi i 4¥^i ftart¥t$fa r^ftft* fe*t 9 *i 
c*¥*1 9t¥ I 

nit* *fai ft^^H#* fiifi 
mftfttwi Cfft 4¥tP H* ¥¥ ¥I9ftin 
tjftdpri it* 9t9t* ititrn % r t fir. 
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SCSS <sfa StCS* SCS fact CSStCS CSS 

ftscw, cnsfts cfen-cswfeto 'Q st&aptcwts 
fst* tot 4tcws <ws scsswi 
sfasto nftcss ntwttws nfistfsw scs 
s*i nwew i f^sf% -rtw«t^ \Jitw, 
s^faras *nws 60 f fe. $. fa-c* 
cwts 4fafn csl i <ash nss sito ntcns 
si esc* 'Awfci ^ cststst a t=n cnni 

SSWClfe StfeflWtCWtCS C^C 3 ! <*>| *f* 

wcswfe sfa<s»T £K*ts i ^ ®H*t? cs c* ts 
ntstos shwtcss $*isto «tch* cs^sjtn, 
Rstwfs* * tf?t—fsartwtfto fastfswts 
RtSS SKtfl I ^fascsr t*ftcws "S 5 ^ 
cso? fac* tffroi 152-re i cssi csn, 
faft fistSto fens fed SCS ^toSStfCS 

fetnrws, w nsto stcs farw cscsi 
«S*J St* S*tl ns ftwrti wsl sen 
sfestscsj* m scs wire ntocns, ®i 
SCSI—Stfa-Stfa ife fact! *•!%:« S5fa 

' ftc* |cfe Rtnfan 4ts fafa ^nsto^stes cn^ 
sfrss ^c*n? scsj ^c* stfacns i 

scm nwjwtcss fssrfwtnts fs^lftwi i 
TOTfwhft SR SJtCWS SCS—'"Absolutely 
the moat terrifying psychic experience 
known to man—young or old, ancient 
or modern, savage or civilized beings” 
4tsfa stress etoii fan cs, fsntss 
cwts stss fsartwtnfa fa?lfs*to wca stft t 
*1 wtos <«pr \st entews sfws fen* esen 
wto wenfe fsart*t«fts faSlftwts wt*si 
CnCWStf I 

StStfawts 1 ! 3fCS® ^ wfntf vrt^C^ 

nfhs wto wtosti Rto« w*w* sttsc* to 
«cns \ fafasnens—■ntstes* 4cwjcw* scst 
S am RtffS 4*fa si Libido I fad* SI 


nfatfa* nW"ttnR* eten <A$ faftc®t* 
4cs*stfs stm nc^ stc* i scs* eras tc* 
Tts si enc* fafacwi stnt 3tcs 4*cras 
tes i fast* nss ses* fen* toes* si 
ntotfa* ^stores s csts 4«to stc» si 
’Brwfas fstocsi scss csss ves feci 
'ACS ss « ns^sc? <A* fiTSSl ^(^fs css <AS^ 
StSI 0l3ftst^s fs^fsfts ¥tm 
cs f ts csts sllcstS-sr^ esters cs'caf ffean- 
vt^ts fs^lfseti sew ^cs*ai si s|\scss 
fscss fscss s^sto wstof sw wsi csci i 
sstfe ?«csc®s SC's, fsartst^ls Pwlfsfi »gffei 

5SS * 

fsstwt^s Mfssl sfs 8S, «cs 
2 FS 5^-"SSfS fsjrfs SCW *AS 4)f^| 'Btfsc^s 
s b s# stwsto ssi i fat fWtft- 

wt^sss fswastes fa-c^s ®Sf- 
"Ssfs fs^to cwts ^tsstsl St«si sts si i 
JfSCBCS ^Hc^s tsi «sfe cs, fssffat^ts 
fs«*ttowts sss i fe. fa-c'® stotos fsdrto« 
cwts sews *rt«si sts si, ss^ stfaw 

RtSSS w fe. !. fw-c^ fs?l « SftSSCSS 
stsrtstfa ‘Awfei Rstl ssi *fc^ i ttfe 
Roger. J. Broughton SCS WCSS, fa^l- 

trfts fsitfswi scfc Rtstf tter^mto 
»as^ 4 s wtos sesi toari esew Rwt«tfsw 
tttsii faarwsts fs^towts ^*i 4 fasts 
Rtst st«tfsw fsarts sss, fat fiartft^ts 
faatfasl «rfa cwcaife sefe fsafl-wtsscss 
stsrtstfst 'Stfei atscs i faf*M ttnfscsns 
s«ists ns stress nfacsens new ^tsts 
4 t%s estntestn wtfnss *i w stitftf 
stsfaw 4 SS 1 facs Rten i wrwtfaf fsart 
CSC* ‘Buzzer-ni ntftCST Wtfacs ftsitst 

fasts ffas ^arfatnts wfe 
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*?c® iv? I ®tt ic? n, f?si vtite ic? ?? *n 431:99 4®tc? ittpv tor* 
fi^fivt? vtii fiari cicv ntvtfiv ?c?r ?$? nci? c4tfS? taft ?? 4H c4t{B?t 
itnn, 9C9? icv 4? cvt=r i-i# c?t t . feififcv farctefa? «rc® ?tfl i c^c^i- 
TOfcnrprfaf®® fistic v Res- ittfa? cvtci? c4tfB? fcsf? i® vc? fit® 
crpine t?C4V9? fad fv$VC?9 ®?C 3 fan 9tC? 49? t?C9¥9? fan 

i® ?c? m i *t wt? Dopa tiepin? 5^- , i«ri f?an vc? it? i 
f?c*i ap® 5*-"99? f?*i fvc? 4tC9 I Dopa ^fficv §?«®i nficirt itici favt? 
ifecv to Dopamine £®f? ^FC4 f ®tt 111 nf?9t*l Cl^l 1? 49? 4$ CVC® 41^9 ?f®CV? 
C1C® 9tC9 Dopamine $p® 5ij-*999 fan, f%u* 49? $*19f? c*1$ It? I CT?t 

®91 9C9? W 9t$t I 'll? 9CV 5-hydroxy clCI, fc?®®9 9f9C9C"t 4t%9 1C 1 ?? lf??t?« 
tryptophan tdfV-t? frw ?f®CV fit? C9C® it? I *rflt? ItlflV f?V C9CV 
Serotonin £®f? it? 49? if? ®?V-f?;?1 15J9® citCVC?? 9C9? lf?nt*l 111? I 

4tC?1 ®ft 111 it? Serotonin it? ®99- ®tt 'WfCll fastlt 1C? VC99, ?f®V- 
fiart? it?? i cvtci? c? i? ??«?% 4tw?i 4t%? itfvv 

p-Chlorophenyl alanine tlWt? 9T9?tC9? 9CV Clt 1? 4f<V91 faaci? 

f?c*i fian 4cv?tc? ?i ?c? it?i 4t 439 IS c*pc<i ®c9? 4*ti f?w? ffavi ^rtc® i cit 
ifocv? Serotonin £®ffl Hi VC? Cl? I r 4$ 1? 4fsF?t«fa f* ?1 99 fv»tC9 it 4fal1- 

nit? 5-hydroxytryptophan tlCIVl? ®f*lCV fliart VC?, ®1 ®t?1 C?t I 

ficv fc®? 4vt? ftartt fvc? 4 tc? i ®tt ®rtitt^t fa?* ®ret~®c 9 ? ?v® fc^itt? 

1C? ??, 9C9? fat? WZW ®3?fa Dopamine V?1 VTtSfCV? 9f3-99t9?fac?9 49®9 1VJ I 
4t®f? *f?t<t Vtft ??, Serotonin C1CV ?f®CV? tfstltflt? ?CV IC^f? *lf??t1 V 

iv u ivtftv ?tit?f?v i?K« «tvf«c® fvg fvf nf??^? ??, i?\ ci 
lt®tf?v TOT* *<Z9 «rc?t®f? I 11 ?V ®1T 4t?l «ftCV I fv® iffetV? if??® 

Amphitamine t?C1V"f? fid «t?1 1?1t 4tf« it nfai® ifow? VtVtflV f#?l- 

«w? 19 v 3 p® fi®i ?rti® i? i vntci? ic w iwf? fv ®i «Ft?t c?t < 

fvf fvgfi? ?c? t?civ"R f*rc? itit? fifvii i*tf??®if®cv?c?tcv?ic 9 ?*rf??ti 
Ifvtftv nil fvc? iftci I 4t ??? t?* « 4vf®? 9C«r 9t?t?1 it^CI? 9C9? 4C?V 
CIVI? ?V V?C1®P» 5U' w 1 i ?1 f? 3 Tt? *ff??H ®Vt<» I fv® ^??« CVt? Vt?*l 4t?1 C?t i 

It®tf?v mt? ^??t? c?c? it? 4 ?? ?t?i i®?n ®c9? ??^c«? v?i cici—fifar 
«tvtl 99 CHI It? I Barbiturate itlftv IJtft? 999 ?Ft?l 4 ?^ f?? 9 *l V?1t? 
9 t®f? 4 ^ 9 ? d«lt?9 ^V 4vt lt?t let I 9 jt 9 tc? 4 ¥ 9^9 HUt? if?® 1 C? I 



•rftffa ^t-inrsr 

too wots* 


fafaf®! fit** *<T1 <3tTO faTOTOt* 
TO f51 fa faty *TOtnfa>¥ ¥*fat« 
®r*rM to to ^sfa ftm to i c^Wt® 
c*fa n|—ar*-wi ** fk%$ 

*i*faFt*rfa* fam ^ifafVs to tow 
faTOito *rfro I <*? fafan fat’sftfa 

•flffe ^v*T Ufa l C«F 5 T to n 3 sl? 

•sr* wftf^ro to, ?Mt ^5t«^ *wfe i 
c*iVs«r^ to *rf*fa* fHftfat* 
Wt® v fcftwtaitft. cf*r *!t* fawi ftfc- 
ifOTitwi c*faTO »tto *rtTO* 
*tsrat« fcvrfa fas c«wtwl cto «ttr* ft, 
TO& sfa c*ram i csfowTO* «r? 

<yfaffa m fa to toi, «w^ ftfas 
to ^c®iw fwfta ftwrftwri farro: 
tow Jitsjc^ wfa^i to 
-r^tffa srotw i 

^ £n^v *r^« cro •fftfl* 
SfTOTO* *rct«rfa TO* cA «ffe<i ajt 9 lt?i I 
TO*i *« tot «ffaw scto witaww 
*&* «ftf, *®iws ct|Pi ft^fra* 

wnw w to |j»i «^t3f ^fafto 
«nr-*TO9 =1?, scwfh jc* 

'■ftro* ^rfa *?fr to Prwrw fafaw 
^rtw « to festfaa, «tw* sw-ww *wt* 
**f* ** «ffai *jtnr* sti i 

■stf toi itsfaw* *w-*to* 
*wNtw ststw fastw®* sfatwt* 
wt«- i toi stfTOfa* *i- 

f*|W* TOC* *TO1 TO «lff faNfat* 


si stffa stro* toi * 
i «w£fa 

*l*ffa* StfaTO top >tto* 

*rro c*t* tou ¥*i cw w, 
s^ntfi ftwtftor* c*fowTOn vwtwi 

*f*1« TOI **1 TO CTO* *!5Tt<TI 
•fPrlhi «rww «ifa*< « TO*tTO c* 
fcTO-w « c*tfi> c^tfS ni «in *ti- 
«jc! c* f^tfi ilw«pr» <tnt»si 
TOn* ^ Raf^c«?a *pt*tj% to 
fro toc? c*fVw*^ <Tf«oPi 
fNti TTOtar* iUflnr 
toi* fenci «tf«Hi *nr i c*hiw 
4f^s ^jtntaifs w{B»i c*, *** 
iftftfs* ^cais >rt*tw« «i «tto 

^rt*rt51 <ra «u« 

TOW* **'» ’TltC* ** TO 

wr ^vrtw 4stft tow^t i 

^n1% 3TTO C* ^l^«fi| 

4*ft* TOWi «t* mi #Pfot*t Ttffn 
^tc^5 ^ ‘*rtTO’ TO ?t*\ 
*rtni ^fetwr *TOtt*r 

«T5tfa^5 TOP *it^ftTO vcfi 

«?M fa®! TO TO fafal 5 * ** I 

¥tr%t *rs. c®i\**fTO* %^nf% *cin 
ftwft*! ®r «t*jc*n:** 
nfaiTO* to i m ut «w;- 

chwi *tPt «itn* witw faffafaw \w 
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TO $ faro c 24«r at, 2v awi 


C*StE*1 I *E* C**^ TOfaS 

ata-TOates aws « 4s^ sea toi, 
fctt asj'Eta TOtea aatTO* to TO* 5 nr 

faES faftfc fff ^S SaEtl I 4f?CS 

aaeaa tES ses ca*<jar TOT fafaae^a ses 
8FW area it'SI * tsfira *e* toi I ste^a 
to, *fli to ca^TO* cttasfS* afTOt « 
csarffat tot nfasH cna <w 
<*Ea fa*sn% «m c«es catatst* 
atst* w «re*s«fa aac»ia afr ?Eai i at 
EaEaa a«s«fa a%f *e* s® seal a* 
aa TO* i srmft *n? faeaft s*ta TOn 
ea^faes fan ttaKaa *?$ se*e* TO 
<«ststE*i ^afaTOat <flsfa* a^TO* 
TO faeaafyi tow caes *z$ seat 
ca\a*te<s*, afa« TO: Etna tanfa fa*E* 
slfct* *<* 4ES*tE*t ata* i 

fas aafasta ** «rs*taf st$a sto 
seasft ww t*TO m?* $e« *ai 
«f-mtETOES*t aae**, atTOa cat* a fa 1 a 
afataj TOl cstfts sanrna tfaa^t m* 
a* i TO TOwt* eses *ra**i* sf*- 
«rfcatE$a aEaj aramafa fe*tfaa TOtca 
atie** cst* -rfa* TOTOtasai st$[a 
TOf* *e<it fast sal s* fa i TOfal 
fafatt tfaBSa caa^cta <as$$ 
**ta fate* aca^ stt*stai am caatcai 
aa fa *es fawtaTOa <rt**tl i 
st$ta to* «r*TOr* *e*t 
%aa satfi afai* attta • si TO i 
fas fafas si$t* a^fcs was afaEt at«ft 
faEsa ai i 1796 TOs st%i* to* TOtt 
tvcTO* se* fafa to 4sfr nfaEaaa 

sraa i to TOws* \*i satETOatrs 
qfan ataf? to fafa si%a to* W 


a«fa sraa i sfa aatro 
a* ^tajata TOsiaa^ES* *ffaa^ <«fa^ 
afa^la aata sai ssai sea cs\fis wietoi 
aa^fa aatata saE« PttEaa fafa I fat 
mi sai eta ai s£a ^tfasnai 
*tai atEta, cahstE^a «Tata 5taf8 
•ar^a aEaj am ca\atTOa ttsai 98 
TO cs\fas taeat tfaEa aE?Et, afas 
tcaa fas cses ata{5 m aat cth- 
TOEta ttsai att 15 ^rt i faaitt 
fawfaf c’twta esFf^r sstmfa saai 
SEaeaa, etfastEsa fe^nfaa ^es stt 
SEaet csta afattfaF i 

1900 tits* caataEta « \*i^a 'ttEasfS 
a^a ^Eta sti aEsa I <*|B '(fratl’J? 
atEa tfafatj ^a arstEt ?Eta to 
aatstEta to TOjata csta ^sfe asEna 
to TO* TOfaeta sa^ar jr*ti- 
•%9 tfat« SEafst i ttE** ajaatEa cal 
afftinji ft* to faca s# si cata- 
ttE«a w«tfai TO ?-a*as tea farm 
s carsato cafatijS ta<a 

saEtsTOaaEt asEta t^tfa artntail 
cara fae« tteaa fa I ^na ae*. ss*l8 
asrstE-ra to fasai saet s*e« aaa 
^E^a t5 TOtstft to tEtfat, cai 
TOfa TO* ca* eses TOfacia t/ta\a 
«r^tta fate 5 * csfact TOa t ttana $** 
«tatfE^^ st *a arsa«a^« i tfl 

«iaa *fafea ^Cfa> *Ea« eta a^t fate#* 
at seal 

favraststa aajttEt ®^a «, caf.faa 
TO ‘&st«E?*’stTOr caVaartEta ^nfaa 
faaa TOafpai scaa i aatstEt* to 
TOt as*t f TO TOtat i <aafa ^s 
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CTOtlft, 1971 1 


itstnn si s*ai*|j»* ssitns «tf®*s nssts 
sss stf fscws Ftsftes arffees css fe*i- 
siHts nst«f, si swtffe stsarnfn ses sns- 
tOT* fi*ses pffees fes i «ti n* ntnnes 
ne*s stsiMess «T5fcs \sc^5 \srs csfe 
fe*t«Ft^s nstctfs a?n *n fsesen arss'ants i 

Plh«f»(*. felCSS 5?^ SStStOT ?MfS¥ 

¥tefes sss cnen «rgs ^tstn-ntcstssi, 
v®# « fi<®^ iw «sot* vq si «rneas 
few pcse* i *s ss^ts fens cstfetsiifotcs 
ntcst^nt^ sene c¥ts fss slstoi *esrp 
sen sot *s si i fcswtfsn ncssnfs 

¥OT CsfoseCSS fe^nf^-SSWJS sjtntes 4 ? 
s$s jfe«wts nfsss ntesi sts i «fe 
c&i mite fswtst ns ^t^esrnts, sf?« 
Sji <fn fn ntfets fsntew «r«ts srife. 
¥<rtfir «sfe «tne*s sesr sesfc csVfsn^ts 
nfsss nt*si sts i untts fcew *si 
arcitsrs, ^ttcsrntess «t¥« jprs: nfito * 
nTtfftwtsu* ^tetffestfse^s sfatss 
•sew fens fsfesSfts i 

«tfec«F¥tess sr®> nfes ntfisss ents 
sen ars si fenars *?fes «rtcn *?* sststens 
1OT wrest «t*:esess arcnntr® 
c*ts swi ssr fires fsens slartnn sssi 
neifln fnvfife sftnfss'stOT, wm si ^fea 
^tfifcsi <*fe cssstnts ststsfsn s^ffe 
^cts ’nssrn fits sesfe stssi i <n «rsts 
fentsts ptfec$te«rs * fcfssts nits i css- 
seess ssj fires nn nfsapsts strts Ftsfirc* 
•snfe ntsseis srife *s, sfi« sfe nrtssife 
*w*fs ^-nsst^s^n ffijfits ssss 
stvi ffe|fe ss i <«fe ^fts «rtss*i stsrtffrr* 
fetes **OTs stsfsen stfssfei fssenn nn- 
nt«t «rtsf&® *e* sten i 
% 


«fe csess ^rtsscss art^issVi s^*i e 
ststsns n%sts nen vts «stsssfe 'snfe 
cntntnts-ntnts ntntes stsfien \sc® 
sten stints nnnen i <sfe «rtfs cssn?«s 
Stntfts sits sfests cs^snSc^s sitcss 
ssts i 

cs^ssrn^ ®?fes srifirc^ sas fs*fsints 
sen cssnesa ststfe nesnefn cntntnts 
snes cww sts « ssts nfiss^ns 
sscsi5 ^ts nffefe sses nfsfs^s 'srtntcas 
ntsfg ssatnts «rtscfes »?fe ssi ISfeats 
cstc®s ^as 's^stst ns ns $13 nnsness 
sitstc<s «f5jntar ss sss ssts scs i astfe- 
enntess n^sts, svfpffe ssess swr cs 
stsjfsn ntsfe fiss, csefil apes apes 
ns*ns fsfs^ *ts ^r?s-9^s nes; 
sfre atfess fe<snf%s sifnks cnests* nstfe 
sse^ «tfec®fnts fircare nstnfs fsssesfp 
*ftcss fs i atc^snfes sss areps srsficn 
cs cssses ssnesi iffecs fps, ^tesen 4ts 
*srfe«tcs ?esOT fenarc^s i 

^tfecarntesa «sfe 4n«i!5 fiaitstens ntc» 
cstfetsjfe«tes ar?%s scs sot sese^ i sfi« 
finite fawts’t fefs sts ^ss 
^$si stfsjs ncscss, si «sfe nnafes stastesi 
srtnn nsi n^i «Ks«J, arnens fssrfe 
nrawtit si seal fef^, snnaress ^tss 
¥S «tl C5CS «fW¥ ns i fs^s^:, sws 
« ^^"Sffes sear n? ents areps 
csfei 4S srtsii f^stes msm ssi pcscp 
cs, csWaess ents ^ n^s finSess w 
snn « ss^ffes saja^t at*i? ss^s 
atPtlt» s ^ 3C*cs i «tit5l «ftsfe«fiis 
eitntes ss«i stnsts srtntsfe «tesens 
«rst^s sot *ese^ i 
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mm * TW* f 24M a*, 24 


frgatn nr* ^nta (195t) ntat? n<nf* 
at* «i^cTOt*-na8 a$*«tt< nfttan* 
*t*a i $f* <affsaa, ^fneatna ntntlS 
cat? TOa^fa nw art* antaa ^rnr 
ftf«a atattaw cata* «?t*r6a aft at* fan, 
afaa «tet«Faf*-<nacii* to *rt*c^a 
*tt*<5n to facn* arena near *¥f*a nfca 
fa i «i)| <nt*€«fn ?4 cm cn to %ti 
afccnt. <sta ntn acm w i n* <nt*^ 

VP» t*ta f*tat<r* *t*T nwttro atn 
ws 'ntatci ifk cm ntncm i «rrent* 
da n*tea arfoft anntn cnanatai to{ 5 
atat nt*®' arafnfr fro. m cm cnt?- 
TOnta fcs* areata i ^ n* cam* «ra- 
'©fna «rfat* fitnafata to to fan ca, 
?rf* atafara <nt*®'cn* na* f®* fwi 
anntn ntatn* na*ncaa nt*r «rtaft nm* 
nftrol i ‘cati’ ?ra* ten* fa^a ata c*a- 
afnt* TOtaj nan, «?troa toc «r*atn 
nntn fatf n fntatna ^nta i .area cacna 
^rtncte* fa®* cnta nrtn cafata cm, 
waf-ife nnt< cm to atm -naa'antn i nitn 
capita atata ntn cn\fta tarn's ntn 
c*tn can ntfanfei to ar*«fn «rtrna tsui 
;a®c*tn ^tafro at® ntncnii ^ntca* 
<nnt« TOtrafc cn\ffn ®at*tn* c*s- 
cntaa nTOta «rrefnn nntata awl I cnn- 
afni cm fasten «afra»ar to awl—cn 
«rt®tn« fttataa^nf*, aft* <*fc arfntca 


fsfa 4 to: ttecnca* ®rj* (1944) ten*fc 
fate* atataa i area* «rt*r? «rtnfaa n^ft* 
wt«n frotTOfn <*nrsa wtnnnt** ¥41 
fail neat** $ltaa, afro ®na «tn, 
atn * natn* aw nt*"nf*a nan cntfctsft 
awta fan i nnafif cnta nrtn capita 
men natata an teat*) nattfafn anila 
c¥sf)a n¥rn war® at* mftr «ua %ntaa 
asta area fcata) fnfnta^^t - *)* naK i 
•aafa^trat tffnTl* Prfnra^ arr^n «enVa- 
facarna «r«:^n at? ^cica atn atam 
¥*i a* i ftart$ l^r* :ar^taf5«tra 
f^ntcaa <4f?iratnr atn a)¥fa areamar, 
afa^ «ff5a staffs faaa fata frot#a 
m ntta, cnWnc¥* *?t-aa^ 
««Pffaa ¥«ata nrn a^nttaa «ra«l8 
ca nl^f na f*t<fn aata, ^re« ntara 
ca^i 

fam n-*tfl* **¥ fa*a*¥a ^fnfa^ta 
atn ¥*fa artaai i at?* ntl% fatar 
ftnta car? ^renttaa nta—ara cata 
.static*, ^fr-aat^a naitta i cn\a*fnc«a 
a?jl-iTO wt«r fa*tcaa 'ntenta apans *n^a 
ata ^alnta i ^atai ^tr*i *ito fag^ «rtat« 
^t* «at« at?ac¥ «rf^apa ¥at*5 
ata wftaa nma g*a* atai i <$«*)* artaiti* 
a¥ tawtatai an«»» aNtaf^ ahtaf^— 
fawttaa TO^Ia nta <nt*ttf* 
ant« at*, catnte enta ntaata ^nta ca^ i 





«rt$fi* ^c*r « n qtfif «rnt*r- 
c*Vfq vrtn-fivtf'hn 5t*rfafi? cqfcn, 
fan *nn Ivf hfrn *tftwi firth sfar:* 
wfo tot iturc, cnrfn wu ot 
fifafaitcn csfa* vsptft* 5rtWt-^l*1 nfa 

(Nuclear Magnetic Resonance Spec¬ 
troscopy) I d$ nfa* $fl ^aife C5"f figfn 

vtcif «rtfi?® ic»i* hhn *tf fwi fic* *t* 
aiftfVntW I950»ftflffl 
•it* *w fir i 195.1 *it« *t«?hr fiwt^ 
«w *tWc*J5 *ci w fifiii fiwtft ^ 
Ifi wfcc* ten effort vtitwi fifa* *rn 
5j5*ts «w i *n n 4$ mfaiBc* 
fifa* htm» eft* «rciw *« fiwtfhn 
4 $ finite* cftww cq, *1 «mtn-cfh w 
nt**t* fi^'ntc* ten hfcn vtitcql 
fin w, *W?i $ n* hfrn =rt=rt=T 
atntofi* nvt* nftfr* vnu n i 
aft nfa* m w *c* ftfcfritcn 
pff i vtm *tfi, nwttji vn 4*^1 
fi&fiMtq rttw «w *t* sttftt* n* 
cwhr f*f«fii tcnifi * fi&firata 'fft* 
editor «Ktv nfaft* *fav*m «w 
4* *tfafc* *fav-*iti nw 
5*1 *w cnn towriH 51 CTC#* 
*fav*w ?ri*K *nu cwn* ntfiij 
fifcfantfir «t*j**tw *favMfai w 
wfa* i 1927 qtw osfiw cntcn, w 


•nwttji fi^fistn fafi^n n, fi$ fig 
n«^t 6 !5 fi^fifltcn «ffht5 *rfa vtre; 
n ncil cq&t fan ftm *rf*g$ ft*?* 
a*m c^ti 1 1 v*« *tm vie* rttfa 
$ n nqtu fifcfsrafir w ^fiv-ifan 
’iw nfifr \<wfi **fei ** i qfincw- 
«w 4tfa vntff *« nt^tcwn *fii •tog cn, 
c^fr *** wij sfivqfa ntfi* 
gw ifit cn i 

n*rtt[’ih-*c^f ^*ifi^F^i^tcri^f*c* 
mnri >in^ wn c*r, fig fi^ *mtv 
fifcfi*t*r «r<K ^ *t*n fi&* 
fant»r«fiicf nt*i*i gn fi»itw 

wi ntfi ^in's fi^firtnl® 

cn^g <»ft ^ cshf ’tfi 

Htf w i 

^ sft^n ^fnr^fi fi^fiitnc* 
finfat cchf c* r 9 itn*i 
cTf«n cq{5« if* fi^fi* w 
cql5 (21+1) [I W ffi qfififi 

*aqt5^ fi*w. wtft iwrt, vPln 
l. c*t* **^i fan *mtii fi&- 
fiatcqa nf* 'qtct fi ct^, *1 qt*rtn*: 

ififif* qwt (1, Spin-quantum 
number) fa* M* *«1 W I 1-45 

o, i i, f.v* ntc* I 

2. faprtq finfs** ^icn rtfip 
qtntaf*: 10,000 Gauss-45 fWnfa 
^851 flftl I 
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Ufa * fawf* [ 241 al 2? »K<tJl 


TO13 TOfaJ W C*ta 4ffc| 

facta ftwi in ^aw atoca i 
4 ?tw fecutr, 4 $ 4 ? 4 a&i fa* fa&- 

fratCfa 4* 4*fr| *tfo-<8Caa fatfl*l 

caca$ fifcfratarf? ssta fafafc ***fcr 
\aw, was ssta **naf5 ajaa® ftfa- 
%! c^afcrew aata? 4*frl jwteft 
*ata—4fci $* c*a atfSre »itfca c *i *tca 
cafca, c^T a*a (f5* a<-l) i 4$ aata* 
*tftc* *tf$ aw I caai Wca, 



n^aa 5 ife , i**t? ctfa* fafcfritw ca^ta 
«at*a *tfeta*t*i* J 1? %fy-vg** «tfe 
flcat’T *aw ^>ta ***ro *tf?raf«'s a? 
*i<fc ^ *t$fa ssf^v-ga* "tf^pa *iata^ta 
cafa* fa^&af’rc* 4* *^f«s-*a cac* w 
■lfw-^ica atatofa* *ai ala i 4aa «m awl— 
f* ’•tea *frvga* <9 mala *si 
aw ? ^<taat*i cefa* fafcfoatwa *fc* af? 


«rta 4*fct ga* at<n at?, <®taw $ 
f5ifefaFart»rl5 gat*a ffa* uw n?w 4a< 
<®«rsr «ta ***t* nfaafk* an i 

4$ «t>rc«f aw atai «twtsR ca, ^ 
aja^s ga*iift* faa ataw re* ai, *tai 
^ftaata fafcfrat’r-gaafS ^ac* \*e*® aaa 
ajaa® c&fa* ’ftatar? atlca sw ate*, 
®*a **it*t* cakl •^fa’sta f*E* atc*4*a 
a^na nfaa^caa «fcs&i *ftE*a afw w 
ara era ajsf *ca i ssft *tf*E«ra 
«r» fa* nfaa^a *ars aw aia$* 
b gaafc* fa* *n cart catatc^ aw i 



oral we* ui| g?*frc* aja^fafa- 
%t gaa-'ffi* »rc aataa caw ftfcf*att*r* 
*rcta af^caw wtatw «fcat«fata nfM* 
*ai w a? (fR a<-2) j ofc aawa nft- 
taf«a a?H *ca aaa ata^«tw c^a* 
fa^%atwa **na *rfaa^a *ta $tt* 
4 *^ 1 4fv-vv car* «i* nfv*^ca atataf%« 
*ai a*, *aa c«rai at? •float's?! 
^^finita*g?f «na^ ajaaj* ^taata gacaa 
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tot «?fei spp catsrtnto nfatsn *& 
tots l catsrtnto wtc? a*rt p 
mstoYa mam ; *sto <*& psts ??ntna 
nf%^s?rv % ataata to fafefptn-gs? 

? sjs$s ^<tsst? gs? to «rntas 
to or ipsr sitsi <afe ?to\a 
nfafnffea fep swfe *to pa, c&W? 
fsfefptnfe stst toa to ifo-sa nfiafes 
?tsts <sw to to cnfe cato <sst?s 
vs nftR*ns <sffevga? ifc atfi fpsi 
a*? ?tSt? I to ^ toSl ptS 

to to **fei to? to^s ntwri ate* i 
*afe «tro <4?^i ?nta fees? cat? v 
pttnf??pa si i caffetais <i to**! to 
m pats, tolars: tovjj?* ifas totcaj 
fta cat? few ifo-TO cbW fsfefptnfS 
feate p i ?tsi <a?fe nasit* ?<s?to fsfe- 

fatosa nsfcc? c?ts fto^i «fa? cto 
S tTO CPI Stt?, 1? ITOtoSlfe-TO 

f?* toj? fsfefsstn ntc? i at* 
to fp nffe«-?tsa fsfefatomfi ?j*^s 
^affev^s? iffis citsi ?ts few tor feste 
TO itt?» atoi si fe»* to* fsfefptcna 
TOJ1 PtS PI *fe PStC? 
atm «nfe aacia TO<foa toi a?fh 
nsrtssi csit 1t?*t* TO to »ptoi^ "if^* 
rttfN p* I ft? f? nfastl to e-rtfs'® 
pa, «i fsss* ?ac* fatssstiYs c*\s? 


3. sftsr attar p* nfin fsf?*i 
p& pa ps csfa? fsfefptnto few CTO 

fSS itSF-to PSf?S5 p i ^ PSSS 

«tlwstt? fto-psi to i *-pcti fsats- 
pv toi to? i Prttt? to toil's 
«w mifei p* fns-utfeni cntstv 
f^itftpi »ifv ctoiv >i^ti¥ i 


f^fetiFitt*ni toa fe*ia «i ctoi 
?tc? ajTO *!N «itajCT i ^^Jt* 

f5iB*?i PCT ntot^N 
ftfefaretcp cfa* toa nf*?tn pi 

cto nft? w f^fefaFatc^T? csfa* «tf^? 
nfptn fMife to ^tc^isj toW-wV-iwi 
2f?t? fto i 

w ton ?i «rtRitB?i TOf?, w 
^tai csWv ftfetiFatTO c¥ar 

^c? i ffei cbW f?fef#?tcp 

¥W1 ? C*f? ?1, f^feflF?tC*R 

tota pi j t®?, aaa sgft* cwar 
TO %* CVpTO TOff^ fec*!«F$? 

to wr^s f^fefiF*tot (=p?t^) 
^taai anal ntft i tjpt^ ftfe^itcaa 
ffe«i p*t« to to %* totftf^ttafe 
to to*ftc-f \c* c*^tc?i fet»if|wivn 

^stc? fif® tots ca, ^c»ia5a«t®i ^w- 
i Bfantc-r* Icas5a-gaa a?i 

stR tofsaj nts-at«fl cbW Rfef3f?tcaa 
toto ^ sac? I >?a ?K, 

cat? nwtttf w cat? cs\as c^cai atai 
sea, <$<r cb^s CTO? fiW? ptto 
^ naat^a c«Wf fafef^atep fens *ito 
ai—cnfete^ few^-pep ^ to ait? 
c«a ?ra fafefptn-fcscp fens «r«ta 
tota pt« seal toatia ps 
caaa sea. srf fafea ?ats fafe^attp to 
nttns few?5s-pip fens i vs ca^i pm? 
Itn?ts it?ca, ca^l ^tn?Sa-sas 
tots ^tn?Ja*5i? «itaatia sp* 
stto vs ca^l l toai apjl ?atc? 
s«n p tots* «rfapsi i 

tort toai to, fewsfeto (facia 
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at* ftrwt* i 2to 2% wji 


TO fafeffftf* fr*!?tTOfi| ) C^fa^Tt* 
to (stotjft? to? H* to w^tw 
«ffV^ **? ?toftfro tows to &*[*$?- 
?to? <rofci qftfc to# «TOi TOi, 
wrt fa* wi*t* toj *tTOfto to? 
toft to <rofel 'Bf^ fcvtfa *i, wr c^r^tl 
?t? ^ 'sj«ifl & nsrat^? sftnft-t* 
w « ?5 ?i i <rofci wttf sfa ntct fag 

?w smtc-r fag *? ^pto!?* 

to® w «i ?t* f strofro 

TOC?? TO TOt?? flfaqt? 4^1 fafro 
«ttw ?CTO I *TO®? «lft?1 <*$ fTOtC® 
c*rtgc$ ntft c?, cTO ^ 
ft^fastcn? c&W "ffe? *fftTO *??t? 
w, & ftc*t? «rt? ?t*rtofTO toc?? 
fa<? *?1 <w ^ wc«f$ TOftfa* flhn, 
fact? to to? c?\cn? vtifni ft<c? n# 
?tftf «t*fa|5 ?JTO® ff I «t?^TO stTOfro 
toc?? «r$fa fafc?? wfa gc* <$$ ^rorn- 
toHro? «r?t? fofafcr i 

«$ $to <rofci *«n fcrsrc toi w® 
-sint®? i ?t*iftfro c?to«fa ftfa? 
*mc«ft wtt? toj ntTOfto to:?? wm 
*i1to v ftfa? wfi? f?fcfa9tc*r? 

cs\tf if* fa fa? i tpwft c? cTO itntiftf 
c#tci? «tctoIS wtu fafafaitcn? csW 
ifa faf? *?i «i ?jtifa i 
ifafafa? sfa cto vm nt?t? ra 
lfat?TO: gt#C5t:*R HuHl? fafcfastH? 

c«rftc?? ct>W if* ftft *?i v «w 
w? i®fai5c* cb\to cntfew ®w?tT ?ii 
V J 

*?? <w toi, to? a\cn? cto cefa* 
c4t^c?? ??9i? f?s«tc? «rwtir 
ewPw ftftflfl ’i^c# ^srfl- 


frtu ®rrtit cnc® ntft i f^wi 

®ti cfti cn:<, ?f?« to? c’ftrt* >ntft® 
«rfir¥tvf to? c?>cn 

c§rc«f? ®tc®li w c? ji? *ffrtc«f? 
«rt?^ w ®ti, c^r^ft 

c*rtHf»i *1 w f®r wr®V? *ri- 
*it*i9 ®mt ?t?i ?srr? w? 

toft ®c« ntc?, ?f? ^c»i ^cstctrc?? 
•rtftntf^f^ «t«w ?|c? i 

^^4? 4v^t ?® to? c?toc® 

CTtfet^WtC? V8®«Pl f?f«? C4fft?-pwt 
ft«M ftrfc? ®ai ntc?i ^ 

ftjSTC® ( to? 

c?toc® ; ?cnl “fft?? ( 10,000 Gauss¬ 
es m*fo cehf 

cto ?t?w fifai nftc^cn? 

f«w f?n n^c^s 19 c® 

?tTO <W «?? ’ff%?" > II 

(*Tt?ts*P8; 60x10° ft «1 100x10° 
cycles per second) 4C9t’t 

®?w ®i cntft'® ft? 14?ft? f?n fect?- 
C?t9fT, eiffel ftfii "iftre® ®^taj 

■rftnicw ®|w «??? ®ta ?rc® 

?t® w* nt«?i?tc?i ?ntt «ritt«r^w 
•jtto? i% «rc?tn ??tc® «itw 

Wrs ?tTO ftw f«i nftcfdi c«rtk?n 
to *(?r® 1 ?® 5??®® *rt®n ?tc?i <?l 

TOWftltf ®<R f?5« ®«1 

<w *tt? «at\fsrft9tc?? »Tt^tr®T ?? to 
fro w%i cfl^^rc?? BttS 

fan® ftifn?® ®n vi i 5tc^« 

®tC? f«I to? "TCf? (Peak) ®ftftC« 

®ct i c»i®ftw nfifttn fti 



cwitlt, 1971) fttefgra tE W csfa 5 * q fl ptfte a*fr*?t*hra catoti antoi 7-? 
v «afci fafal area* csrtfca-nafe* *aa- 


itcaa 4tr*tf«Fi «rctf i matans: fatal mcaa 
C*rtfcHT*1&5 «r*#C* 5tC§5 ®t^fsrc^f aatcai 
n 4<fK cn&te* ita fhtra an 
** *im <$U *fa ^@t3T 
cn#faa -rfo Wtft ( ‘JC^ **H ?CaCf, 
4*n>1 aRf« <4*i>i iaeia nfieat-fa C*ffal 
ai c<2rtfea-nafcs c*h* ifiF* faefa*) 
^taffc* nteaa atafae* aarcai v i foa 
C^VftS C*£5 'BjfaaM fafal HtCaa 
ah faatea 

CH S 

Tetramethy! silane (CH 3 —Si—CH,) 

I 

CH 3 

ai aftWW T. M. S ca«al V I 4^ 
cahfcc? fatal afa r^atta <sr?«i aaata at«*i 
v*, 4fei wta toa catena aen fafSwi 
*ea ?ii ai farasatata cahfrs cata 
c«ftfccaa ah* "if^ <$taw afrti ai 1 
fcfnf<t<5 ca\cn 12{5 c^tfra mm i nahi- 
faahta na cam cars, ^ i2jB cstfeeaa 
ai IcwS-aa?, <®1 aataa-fawtahl «tfs- 
faw a na tea ah ftea art* *e* 
nte*a, cn«fna a c*ta nfaeacn* c«rt&ca* 
fcn*fca-nac*a esc* mw cam i 3 ®at<, 
T. M. S- 4 * c«ft&n-neic$a 4anta c*ta 
itefa naese* cam $cn*ija-aaeia c«rtfeeaa 
tff« a*a Taci 4a* nei$^sr«fa 
*t* c«w v aaena ortfo ftrti vim i 
*r®«* catena c«rtfca-nei3«fa aa aaa^ 
T. m. $-41 atafac* (aa esh* nfoa 
fw > ntf ta i 4<rn T. m. S-*a c«ftfea- 
wnw wratf f«rc*i **w 4«f* 
’TCWfal 4antne* atfro to» ?ea —1, 


—2,—3"-^5rtW non faea «ita fafal 
atcaa c*ft&raa ^raatacf 10 an faca 
<nato ncns-wfaasfnc* fatfn afare *ea 
9, 8, 7,6'*>«ta i i-a*a«tca$ aens- 
tifac* fai^n *aafa a’tfs 4Ff«r» 4tCf 1 
-sweats naifoesi ^5-4a^ta fatnft<5 
v*\ «ra^tcaa gw *m * «i 9 ft^ <saa 

ae^-^a'ntataF H 2s, 38.(8^—1) 

^5jtfa <stca «rfH aFai ^ai ^«at^ 
mx&ycw «jai|traa afa a? ca^ 8 
ata, aa<r® ara acn*l8 T. M. S-«na c4t^a- 
caca <5^ ca% fca mm $ 
cstfoaa ai c«tt^a-aaHa ^cna§a>aaa 
w v i ^tata aaa T- M. S-aia c«ri^a- 
w« wrena afae=? 10 aca 4wtw 
are s win ^fBvs v, wcnaiPwwf 
r <j«a\ i>aa 9t, 

8 r, 7 r .<»tca cam v i 4atea t-4a 

afa v a«ala ^ aw, Ica^a-naa 
v a«a1 1 ^ «fac«r 4^1 v\ fetna 
v) «mtara ca, t. m. s-aia ws-^cna 
4 anta >aa^ fawata’ta cakna ca cata 
nffei cn^a-a^^a wfcaa aeaj ca 
(ca^tca 8 ai t f?a fatf*f v\ 
ac»f), arttf atntafa* ata I 5[«at^ 
8 at x at 1 ? atatafa? fat^ia^ 4 a^ 
famai wn I 4^ astca faf«a 
at?««fac* atatafaa <jaia« ataita «taH 
aca ca ijri at«ai area, <®tea 
nftaFti’la catena fa^fyatcaa caha 

4ffaifra a<tat ai N. M. R Spectrum 

aca v\ ca ae«j aara<5t? atatifaf 
l*i v, ca^tca N. M. R a<ht- 

%aaiaai n*(fs3i a^-3) i 

•wfy ^iti*i faea §nea ajteatfl^ 
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nfiwta cntnrt ntcn i nww <iw 
nwn frrtwnl wcnr $nten wjtnewtwn, 

H 

H | 

(H->C S —C*—O—H) t 
H | 

H 


[ 24H n*, 29 nm 

wrtnewtwn 4 lew fanfs fan nflenenn 
c4tfa wtcwi nnrsen wn ^w?S™5 
c«tt&n ^wfci (wfaewenn new H), 

cntfctwfo wn nnrw (1 wtnen* 
— CH a —O) cm cn^l nnm fan# 



3m fvw 


cn\cn entft 6^i c4tfrn wfaw <iw ^tem 
^enwtn-nm <jiw nn i mwfei c4t&n «rwxw- 
®ten wfirewenn new jv, lm wtfenn 
new nrtew 2f5 c«rtto <w nrtfaw 
wKen mew 3# c4tfcn i cnew$ nrfacwcnv 
tenwtn nrtw^*i wnnfn 431*1 winn «n* 
Wtte^tcwenn $*mtv tow pft, cnew^ 
n?%ewcnw new 4*jwwten wf$* wfc- 
csftcwcnn Ftmrmn $enw$n-nm cm wn 
?w »*w «nw$ wtflci 1 m wtfenn fcnwtn- 
nnw wn we’* ntn wtf 4? wften ^a* 
wtlcgtewn stmte-rn &nw&n-nnn 
wn w«*i I fww wfaewenn $enwf n 
wfwfcw «r«fn 4tfww wtfenn &n« 
enn wn wen i w*nft $ wtftn gw* wft- 
csfrwnwfnn fcn*Sn-nm cwnn wn wen 
nu nrwnn wrfnm ornew ntfa, fcnftn 


c4tfcn (4tfaw,—CHj) i ^*nft wtcntej 
enteWn fn&fantn cstaw TOfftn nflnfa* 
*fnw <jnw wten fanfc *jw nt«m ntcn 
(fl* n<-4 ) i 

4<ften fccwnr, wrtentw nwfaiB ntntniw: 
wan catena cro 4cntwr I 4*<n 
wtm enkns cto nwfats «rcatn wacw 
wen *tcw **&! tftnew wen fnew wem 
fww cwtn artnw nmwtn wanta nnn nen atm 
nawtn—cn&i fnfaf, swwcwa fnw cnew 
nafatftn enter* nnnnf, faf&nfcn* ento 
T. M. s-cw wnew nwn <nn<, ntnwnew nn- 
C4ti?fnw* w«m ntwafa i wtni wj m wen 
3?rnw w nifatntn enkna yt fnfatfw 

4 . ntenr ntew c^tMnw artnw nmwtn 
wm wt. cn cto TOtw^fl n^eitnn 
wen enwm w* i 
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*r*i wfe»i nfafafcs fcsn fw <«*<. 
3*t njtf i cn mw *th 

C&jftEFfat^S (CCU), ®skaW3Ft«t*3S 
(CDClj), arcfcfist* ««rtfa (0 9 O) «w 

ft** ©t^rtavt^s (cs,) Nitf* arfw- 

*f*i ntntm: mnsts **i w i 

4*rc«r *rl* *m fetan wi 
*rov <tntw i nrtrntw 

nfrik® a »j«r«f*i nt*si *t», ai <«▼ si 
oritai $f*r® *?n wt« *rtn i 
*T*CT «hi i, fV ©ta cstsri nta 
c*tn *ff8 ftm* ^r«r csrtfcwi 


ftifa*? TM**©: «rc«r?r cnt* 

wfrnfo* c 3 tfa-»Mji cs* «1 vi i 
*jtw Ma *n%, ati nktnts 

1 *$ *Ttt*lf*FF fHfatnl (Peak- 
area) CSS **1 V 4*15 «nt* 

4S< C*ft C**t&tC* *W1 V 
wrtfcw«ni c*ni i 

■rtwtw ^ntn-csfan toi Mi* 
«ntft fafasn? sjwi ntr* i 

*<t^s »rr«p *rrc $ csntfte ftPr- 
v i frUff* ants fcseal «R?ntst 

«rtrnfa* c«rtfc?-Wt fMfa v ; cw- 



Intto ■iJtwtft'i* cnrc* (ffcs 51^-4) 
fanft *$rws fttf-f* ants fcwsi nnta^n 
6 , 124 <V\ 17‘8 ns (sttfo 

nst¥ a»f * srs) i *s©<ns £ 
fanfc *$ar« ccrtfa-’nnrtv «r*ifa 1 : 2 ? 
3 i *nn fntnwtnto fcsrn cnkl* a c*t* 
>rw«-«5cfs c«tfcwnri *m£# 
nt*«n nt?cn snrtf ifcsrs awfa-nwi 
3 


fn<s *sl cn-t **«rctnj nrfntn t 

fcnfsfc'* ^twtsni cnt* **& orNl 
ntc*c, fnfclwtw afrw snptflv n<t^tos 
*RV3*?tf** **stn £«f< enters vtfttm 
fntar cTT^ft? *r$f nrtnjtn < 4 ttav 
fc»ro?n-n*as fens fn£a%n i f* 
*Uxi Iwln-nnjns atsam n^,c>f 
^a¥l 5 vnts ^t«fn at* *s 
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ttft * 

nnflif** m 311 cni cm ci w 

*tltH *1* $m*j}3-13ryi l&tlW 1C&, 
ci*fni iw wm ire itfaNn i ^tin 
Vtfa, mffart f3<il *C1 133 K* $£l*i?3- 
Wfafa *3®tfl fell I C*t3 C«tt5C31 

*tlt*tfa |cn*fa-*rr*^ 11313, lt*Cl 
c»rf5 $ti farei fa* &n*$3-*rt*<l 
*iti— 1 iti *cn c«rfan Btsitcii tzwfa- 
131 *3 1C3 331 3t«ltl3 fall *C3 
ill! I ft* fa iflltCl ^:i*&3-13! *3C3, 
^1 fafei *in & fitii wHi torafr- 
«rt*$% *i<»ti fen, i® e 5 ^ fetn*$3« 
^t**fa *3®1 1t*H, C«lfet31 $£13^-131 
*3C3 ®®C3lll C133, H,C—O, H»C 
—N<, H a C—-O—-, fe®Jtfa C*fol ftlfal 
C«ffa£31 fcl*&3-13? 3l 3Tt*Etl3 «ffa®1 
1C3 H S C-—C<- > HjC-NO 
H S C—0— ^31 cltfel fiilfan 

C*ffa31 *lt«f f«R fall 1C3 falfl !— 

CH,I> CH s Bi> ch 8 ci> ch 3 f 

fefltfl® fcn*Jr3-3rr**r*fa®Cl *3t«ftl3 

«rf#H, ®tC* 111 *1 ®tlt3rt1j:3l5* fifei 

3C*fe I 3lf*l lfl« ^ 33CH lt*f f33 
«rfan *f3i ^tti! 3*fet* 31 ? n 
UtltUtlJClfe* flfel 3t*fe 331 «I®|5 
feifetiutfefa* sntiJtljife* fifei 3t*fe 

ntw •nf%f6'51 ericitv «rfaiti5c* 3* 

*iti fasr «tfan ml cm ntcii w 

C*t3 Clfal* 3*{5 fafa%»I ftllfan C&tl* 

cvm itii n, w Mi* c«tftcii *tn- 

¥tfa *ifa® nit 1« (*tli, 3facStc«R, 
**firc«n. vtritwi ; fafefaittn 
•rtf «W*tCl *fa® fecn*ti*fn icifc 
iflltll 31 1W3 fa$1 lf3MF*t* 3*15 

*tt*itfi «rfan ifctt* itn i 3 * «rfaii 


fawn C 24i 2i inn 

*13 *13 *C*flt,3-«rt*$l3f3$ ^tfaflWl 

iflltl 3tfall f?C® ltd *3t3tl itl* 
itC* ClfetC* *fqc®« far® ntw I 
$f men ^t«3t33-faf1 »m *31 
3tl «[Jt3f®^fa© (—C—H) 43^ ^Jtfa|8f33 

H 

o 

(H—C=C—H) c«rtfcc3* cm i ^facm* 
*3*1 wtfl ^Ttlfaft^® 
C«tt^C33 C3 ifaHtl ^C3*t3-333 

fan, 3»t3 C5 C3 «rw* *3 133 n*r 
*11 if? 1 ’nrtfaflfnn ^ic® 

3ts« ^nfafa® 5fi^ ci ifaiti $tn*i?3-333 
«ft*n *11 3tf, 35tl CBCl fa* C3^l 33C31 3*1 
cm ifi «utnfa?tl® c«ftl»3 3<tnfa 
^Htfafiv fanfa sftntnti 'njtfafefnn 
c«rt^3«fa fai^i ^wifai wn m®- 
«5«T «f3<3 *113 i 

^13 «rfaitfc ni1*tit3 

cikm nifci fa^i c*t3 fac-n ^cii 
*t£tC3U «T«t3 ClC* fef* 111 C3C1$ 

c«nfe3*fa m*^i fatii cikni nc* 
cnci^ ®tcii Btintcii $cn*i?3~33tn 
^ClHll fa« 1 «tl C*t3 HMfatlCll 
*titC3tl *3*iS «r«t3 1t*£3^ 43^ cn^ 
4*fC31 *cn C33I 3tl «lt*3t33 «lfawtl 
*tl*3J iftcil flClB3t^3 ^33 Cl\»d? 
*IiCltC3|8* *cn fawi & Cl\pf 

«ijtcitwl5* Uk it*rn 3«*ri ititw 
«tfan *ln*n *fa*it *i i ^mii wtfa, 
^jiwttifs* favxii 3«7 nfa ^inftwi 
•3*15 V% *11 lie* 331 *tl 31^1 fan 
CFfa* 3^ *tc* I 3^ ** ni gl*l5 ntltll*: 
*37ttltwl5* C«tt^3«!ni ( Cl 13 Cfiftfrl fill- 
31 ic* «rw*tw 5JV) ^Clf$3-131 *fatl 

cn, in iw ^ <«r^3*tn i<t^i fai- 
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f¥l <nr ’f’r C4tfo TO ^*ffl 
fe*tt* ^cm fac* <tcf, «tw* c’fcai 
<crfapin c?ti *t* «r<h w ^ crow 
**t*faw* ififo-w «w *rtt, qt* 


toi ssfai «mn »rto- 

■j* «tirfa tot—cw am qtf 
cqfawi > n\m qtrqr* $ cqfof»R 
«ajwr (-CHj) c*nfrq*fn m 

iiro jftofatt ▼« i 


"tfoiqsra 


*tf% *t«n csfamt 5 ®* qfr at*, s* 

ctt* qfa ’t'?*^T qwi «rr* ^tfa 
c*tiS to*® m *i®, ^ 

Clt* ’jfrffa fiCff «tt* «1 c^i 
c^C'® i* «c?i 'srt’R ^ 

nffoqi 5c«rci qtfc* w «rfa 
3ftj^ ^far-f toi 

<sti «ttrPMi m tfajrt** nt«itfl*i 

nftsu «tit¥i wr«« 's-'wh aftwtii 

qtwr«r c?fac* "tfSii *fra 

<**t ’ifalt* *11 WC* *ftl* ; C^»I5T— & 
aft** qtfn toh toI** ^toftsr 

•rtitntft itroi cq qjtn ttfftq, 
i *rt* nfii qi *riro, *tc» qt^-T’ 
ff®qfel5 *q fa^q c*fc« 

*ftw i «rffl toc** toi q*ir® cncn 
ttff*rt«ti to ftw etntw 

^•ftrfftf ft*itw «q <fafqqq£iB 
’tt&qfti i m* •fprit cqitw sfifi qfcn 
ton Ffantcn TO*t* TOfro *j, 
ctoict iffacfi tow ^c«p« ftutw 
wti TOif?« tc«. qq* irttn qi q$i 
csWftftfci fro ■wm nf^c^ nfm 


*nf fwi ^i i "tfir* c^ nftn 

^1 f*TC9 >5^ c«ft* vstPF 

C5^1 TlW, ^1 ^^1 *ff^<I W* 1 

w nf^? w ^ *% c*ih- 

nft* m & <srr?? 
yew »ntnt^«Tw wfii« fosifS *tt«»ii 
W’yftrf ^*w, $ 4c*i 

m bc«kii wbw Itooti 
^•ji fB w*r-w i ^ ^»n{3 wjn 
^ H ii fwst« sjifr 

^twrt ^f*i’ mji 
if^f *fi c«t* ^ ^nnw 
*twt* *(rtOTifiiCT J li <yi 

*iTr^1 fijf Tut 

^jfn^r sen c^« *rrtt< '■T^fttpr i Tfsi 
wi «rtw ^ Btfcl i 
nR^r ^fi ct^ ^itn 

w«rt «tr* ** w ^tn ft«rt3 fcr *i* 
w *it^i f%5# ^«icw cn afn 
«w c*r b«^ «t«tlf tw«, «t« 

•n^Kf^t wwr, 

¥t»lft«!-6* 
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wft « m 1244 4$, 24 *K4fl 


954 «ttl 9l«rt9 4t$549 991 

^ niiimft 41&I8 <$ p«?i 

9lW1 ft5I W9f 595® 41954 I ®54 4fl9 
C49 44* 9«fJ4®1 449 $(89 4l4l4t59 f9fe8t 
*14 9595*1 459 § $14 f*f59 

4$ Sl4t54 419« 444® 9131® 5911 9191 
4$ 949®f49 $l%* $4ll9 544 ^®J* 

49 I ®599 544 91*549 59^1 959 41 I 

4ft9 94599 <£f?f® 9159 $f8 $5t4« 

1 «m ^54159 4* 949®f4 4f8l41 
41&4 nvtc< 4$® I fisfa ®7lStftC9 $ 949- 
®f»| *541 43? *£3f 4119 9*14 I J? nl^ft 
*445 4ltt4tft®f54 $t*f| 59, ««f<459 44- 
8 tH 44)8 441 454 414 49 1 

1857 4l54 $1$ 9Jtlt«C94 4lfaf®4 
®5^9 9l9l 4Ef*Jt»| 4194 C4, 9494if4 4$9 
491549 954 »tfe S h «l9^t9 54 yf 8 ! ®$9 *59 I 
4l9l, if? C4t4 9549 9t9j 51©ftr9 4**1 

49, ®54 5»T®ft ft"59$ l®5» * ft« lid I 
^18 ®5f9 4 §J®1 4lE>1$ 491 595 5 

4159 4418 4*1599 fd«C99 44^ 418599 
f44t9l ^9 '4lC4ft f 4 4f«9l4 

459 I «144 't^f*?4tC9 9ft 949$ 4^4 
*r?tc<9 99, «C4 44«ri $44f4i 491 %< 

4$H 4C4 41 59, 4*1599 9^599 f44f9t9 
514 ft®C99 f44t9tf 59*1 «*549l 594*1 454 I 
*tfl549 4l4f54T 4*11 C95® 4lC9, 9ft 4*19fB9 
«lf« C1C9C9 ^14 *>M 4WJ1 99 n 44< 44C99 
f$®599 4 4t$C99 4Tllt< 99 99l<frC9 r, 
44^ r s , ®59 4*19{84 f«®C99 44^ 4l$599 
f44t9t9 594 954 2m , n 44^ 2*rr„n; 
C4C« 41*599 4TtlM 1, fa®599 41tll4 
U ^5441 4?, 5459$ 9t$C99 f44t4t9 544 
144591 ff 9t9t9 C94 '45*141 59^ 1 

ft$l« ®'?t$1tC9 449*14 9f*f ^ir®H 


4419 44$ 99, 454 «tft(3 4*lt9 $49 9$ 4*1 
t«F9l 4954 I 4f $ 9C41 "lf49 4*1 

44^ 4fl9$ «l4Cffari' 4*11 ft$8549 44t99 
4^ , *R54tC4 “tft9 4C*19 9t4 954 

G ^ m , 544tC4 G 95*11 491^9^9 W, M 

95*11 "tf95t594 49, m 95*11 4*lt$9 49 44< r 
95*11 41599 Cf arft=| 5459 911(89 5?9 I 4144 

mv i 

'9*l59ftr9 45*19 4t4 95*11 —--» C441W 

v 95*11 ^ll^f 99*154 9lt$9 C44I 4141 
*94919, '«j4f' s . 99t$ 49$ 73154 4f9$59 
ap4t14 49f4*l 959 Cl5*1 *9f«4^4 4*1 
«f459f*S9 45*19 4Ht4 951 I WK 
GMm mv* 

- 75 —r 


4$ 4^991 C459 5941 9tC4, r-49 4t4 
9® 954, V-49 914 44 99 954, 4«ft e « 

<49 5459 5459 ^59 *94ft4 911^9 if®- 
541 991 95®9ft "tftl 4*19 ift ^9^41 
941 14$ 99, 454 >$ 4*1599 4l$C99 f99t4t9 
549 ft>4599 f99l9l9 544 «?C*f4Fl 99 951 I 
449 941 9541, 4$ 'jftlft® 959 
591$ 9l$*1 9599 $ 9*1599 f449 4 4l$C« 
f99l9l9 544 fV 4l54 lf99t1 991 Cl59 
1t59 ? 48l 991 999 9<l4tf|94 9519 

94*1414 9191 I lft9 441 5459 51 4«tt4l 
«11C1, 4l5* 9f99l9 3^4511919 5911 till 
9t9 I 44t59 ffltltTH 5941 1159 
941 941 <4591941 5459 54 9f1t4l 

*1151, «1 448l ftfSfJII 141 ft 59 

51454 951S9 4l8l 9ft54t9 1$ 

5141 4T9, 9f59 951 4ff4\ I ift Cftl 
4'1t4t4 , |91 4CM ifttCU *?54l *4tt*!l %1*» 
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TO *ritei vai m $ antnla ntaj 
a^TO toi cam cnai.ntai ^TOi 

cwntTOtffc aw caai i & cani- 

TOi ffg^i fat-rat TOei 4$ caatsfn 
cm fare® *ftai ata, xzt fa fa aar 
acaw i iff?*! nan ^am ana 

cm a* cat? fatfs 4twi aftntafaa m3 
wtai nafai ?ai ata, w to ca a<tnt- 

C33t C331 3(3, TOTO$ ?3 333 TOtf 

TO 33J fat3 mi TO31 C3W ^ 3<T^ 
cam to c«ai i femai- 
aan to® naa TOta c’Ttfsai*! cat? ca 
4tWl 33, TO atfafttf® TOtl 3(3 
a*\t3 4tWta C331, TOTO<® 33 
Cntf®3ttta 33J fat* TOl mi iTOtt 
a^Wta* ca TOasi *twta nl8 cant to, 

<TO 3m a<t*ft C33t3 TO TOI cm 
C33l aftal iftl 3*13 Cm C3 TOll 
4fW, 308 3S1 nilflfl *C3 ^a»n 

2MC3tTOCa3| TOlt 3t3 I "tfa* 3naTO 
3t? f?3 ^33(3 3m, TO TO afnfltw *3- 
C^t^ta C33t«f»B 4aTO w\a-3<ttfla 3*3- 
CTO3 C33t3 TO*t TO TO I fa® 333 
TO aft TOf&S 33, TO 33C33 3tt <W 

af8H' 4ttfla' TOtsfa 5* ntna new na^a 
fanlfa^ata $C3 I ?W ^ 
C331 TO I 33C33 C3 TO ?4t33 
TO^ca geWnta, TO atfnttaai nta 
TO C 33 »^ aitWta fat?, TO 33 C 3 A C 3 

«Itat3 TO Hwa jfrnWl fanlfcTO 
gtfc TO, TO a<r»ft cam ata 3 tea m 
mtwta ftp? I 4* 333 fa6a 3nt33 
TO^-nfaa fcna 1 aft fasfa ^rtstatca 

WlTO *1HTTO TO *$$ at, 3513 33C33 

fwaa faatati cTO al&atf fantata can 


ami ca% ata, *w faroa faatata arc® 
a<Tnt-caata 3a*i ata ca^t 1 fa® «raa 
«?tS!3tC3 333TO 3f? n?tc<3 3t31 
at, m fanafa an nteai atca i 
1695 TO ^JW atnta 3<r*^3lai 
tea n?lTO 3 tai «T3t*l at3a-3nc33f«^caa 
w at$taa 

3i«f i *fta c®nnt«tan antaa 

f««caa 43 ^ at^caa can nfaatn 
act & «fat*t «ita« >caa ( c«n- 
TOan f^^caa ancaa can nfaatn acan 
201 fawtfa^ta/enca^; n*rai ^ntet 43 
fan% can twi 2 i - o fawtf^ta/enca^ 1 
f^fa at^caa ancaa can nfaatn atw 15*4 
famtufcta/cws, caatca mat ’"rsntct 
^a ata 3 cm 17‘1 rfwtfa^ta/cn 1 
nfaa ^ 'anaasfna atcat attar «taqf^ 
a J ‘jfnal cnta» cn«fncf c^ai n^a 33 
ai 1 4a 31*1 mat *lt^ aenft ca, anaufnt 
caa aa«n *it« s ni'- r ®tcwa caa at^wa 
3^3 l aFttafl fcafan t3ta -ifa«it3 
333 ^<C*3 43f3tt 'Sttfni 3C3, ^33 ^ 
nataa near anaTO ^-atfl 4tn TOtw 
ntt^, 3tt« cn«fna ^n mttna fl- 
ntna nc«r nataiatn 33 i ana-«fn 4#^i 
canta ntfan 3t3 ffan 1 enTOt can 
m 3Q3t? ntatm: ?aTO m 331 
nc^? ai 1 

433 331 3 », TOi’«l ana«fn *$ 
3 tni ff^tta ? 4a 43a*« nt'Qti 

atafti TOtatnt's, ^^1 ftn nfaa 
ffataa ^n>st3 1 TOTO TOi- 
entwn «^1 «f?t3 fnt3 & TOT«ttf?t 
nt^t mm 33 fantntatnr nai 

«f^C3-3t<3l «^C33 l^at^fn fTO C3t^- 



* TO’wfalfo [24H*,2s*to1 


sw scwi, $ si*r s*w to «$ *c®i 
»n i ^ wtsci toc* sc* WCS* «&1 <4¥&1 
$W Stffs <TO Wl I C*f»f VI TOtm 
c*i\sw»tr8s TOi3 ar*-few ^ 
nfc VW i <4*ft* <& vrfwfw «*to 


*W ffr *CS *tf*S «tf* tf|*fe &W I ®CS 

«to wiri, *n n-stc® cwtstwi c*t* ^ 
ttfcl ®C*<4S*rfrf *N*W St^S <4fft* 
to* wises—wWts *foc* sr*icf 
fs®tCSS WSStWI I 


*manif »rf%^ &,* 

cratto to 


SStfTO *SWW sw® wto* *wn \ 
ww*ts sit's «rifa cstro TOrs sstcsjfcss 
gj* wfitoi stsi *cs «is*in to* wsc® 
cw<n *1* i ®tsi *to to csFtfc c*tfB 
STOS 4* TSSt* *tfss|s SSSl *rse* I 
R|StCSS , S[*« ^ *tfsstCSS* *SW^% I *1*1*1* 

»nfl cwrtto i ®tc?s «tfts if* **$* 
fcviyt ff v* ntnr, ®t* wtsto 
*(te»itsst* tosw i 

TOto ’to *«rt* «r*i st* i totsto 
9t*f5*l *cs cscscis cs, *to ss* *csw 
c*tl& m> TOstto TO 3-4 x io 19 
sis I C*fts JPSWS St* («fCS «4SS ^W? 
torn *3J5 SJS^tS ¥CS S(C*S sftstTOS CS 
$S»®1 to *S1 SCSI*, ®1 TO 6,000°^. I 
•to sftsTOs *s>®i <us* c* *i**i ii*fls 
i?to stsi s;t*s °$ sacs, TOrs TO 
ifssttots st* cwc* *to c*cws§W« 

CSS *S1 SJSCS, sfrsftClS $W®|S 
CS1 WTOStTO SS«| w^-^twlfif TO 
20,000,000° C*T. I ’ll SI *cs TOtCSl sws 
cs, TO ctoi* sto wtwtw * fcwtcis 
fsffiwi nfssti «rti 9 xio*« *m»itfir 


TO cscsra fsfsfs® c*i\s ito 
ifssti to 4xio» 3 TOi *vt *Pr 
sstssi fe*ffs^sF fsf*fs'5 "tf^r* cnVs- 
ssrs^ sintsss sc*i 2scs *fs, «tsc*i ^t^s- 
^css ‘*s-»i^ ercst’l *cs csWssis 
«S 5 tc*is *ffsst*i fs<s *srs ntfs i fcnfs- 

^ «ff% C*fC*03 «ftS 4’4x 10 12 

^rfs c*rtsTO ntos *nt*fs^s v* i f*i 
^s w ^stfs* «rti 2xio* 8 sum 
<4^sto v<s fsf*s^ scs ststst *S 1 I 
^t'vc^s fsss ^ cs, Isn® c*tf5 c*ij8 
sics sto sf^stoi fes»®is ®ts®sr 
nf® sc^ st^i ^sH fe»ifs^ wrt? 
<armcstnr ss i 

sstssi wtfs cs, to s® n#® « 
s^® *s, ®ss c*i^ ssrfnws fsfc®s *n^- 

*ISSt^f*lS n^scf TO to5 ^f I *lCf|5S- 

sfto ®tn-nto trfi fsf*sc*fs few 
«tcitwsts *1 to sc*i stsii *s| f*xstv 
TO* si i to w*s 


tot*f, ®Sts\«lS 43TCTO 

c*imt^ www* ®r*i*t®i-2o 
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Cffetft, 1971 } -tfVl 


ftf ft* f®f ft* ft® 5 cftfe ® 1 ® I ftnrt 
4$ f^tf « »rfef ®t*i ftf f®i ft® =n i 
C®lf 4f<, fftvtffti f^ff CfV«- 
ifvs frtfJl fft® W ff I 

#ftf® ftf, ^rti cftar «if« 
cfj. cf *rt®ftfftf cffaf ftfifai ftfc fttf, 
4fftf Wftf "ifel ^w^wifiw 

ft® ntti i 

otcvv ^ftftft cfl*r 4ffe wn 

fff 4f 19 ftastiftf cfaftpri ftf *rvtf 
ffrti, w «fftf 4ffc fftft cftftf 

cf artei® f® I nt® fi ftftf tf® fw f*f 

4ffc ft® Cf*tf, 4f|B 5®lftf fffH 
W1 ®rtWtffH ( Photon f <t* 
f-ray ) 4fl «f£® fftftl lftw $«® ft® 

fttfi *$ wtfftf ftfantffticf ft*r- 

Cf faff ftfapal (Thermo-nuclear reaction) 
fttf 'ffofff f®1 ft®tf,. f t®1 frffife* 
4ffa®ttf fef it® &*r® ft^®- 
fyi i ’iMtvrvtn c® cfts? cf firf ftftp ®ttf 
*itf®i 

a+b -► c -*■ d+e 

f^lfatf® ft«1 f®C<5 *ltf% I «9^tC=T a 
ft* *|<f*ftft fffll, b ft® Cfaffo. c 
*nrift Cffft f Cf BrH d ff|f tf W11 4®< 
c sr^si % cfBpftl fft m u ro 9 , ra s , 
4®*, m 4 fftifCf f*#H» ft® 

cfsfft, 5»wlf ®f fii 4^ *r$® ft® cf a?\r® ® 
f® 4fS e lt e # , «e s >ftf*ft®f ffffl, 
5ff If ff ffl « f$f Cf*ftf® Itw fft®t e l 
ft® ftSf* ftfW "iff® f*l<5J<5l npiftpitn 
fenftfc* nftftfftf «rt®®i ftafaftfftt® 
&n®tftr® far® *ttf% i 

(« x 4‘m l )+m*-*(e t +m 4 )+(e # 4 , m4) 
fflft m 4 «*e$+e«-e t 


«}<{*, f^fvvhi *a^®$ *® - ftfarct® *i®®^ f® 

» ftf*®t® wlflfa-ftftnt® ^<f^f 

iff 

w ir«^-rar#ni-^*m ift? 

4<f«s Wl *lf*ftf®^ ft®? &M* if* 1 
f ftftf I 

cata-^«itai 4W>EtB\ cffar^ 

4^15 w cfm ^51 

4^15 4Wftaitai 4^ <tiiti iw 

w aPtit^li 1 4^ *lf*l 

fai^ ^81 ^itft 

CaFBf^C^B f%^l® in *rt® I 

^fc^iap *tf® s lt*l ifff ^l 1 ® 

c^t 5 ? 4®i{S V*f1 ^*f® 
vitetni f*?^ nif ®n6 ifv »i^ ®f*w 
sii *ttc®, sw®m c^afl 5 ! rtcf $<^3 
ntc® *ii i 

4^ 3>raF»l f®faf®1 *1^® *P^C® ®Et*l *1^" 
s»t5t ¥it® nfsnn 'sj®i« «tf®^ wi 
4 ft«f i <51 *ii m cn^f»i ft® ftffi 

ff *tt®n *il i cf® # i*it®! '■if® *fw 

^5t®^ ^®in fii 'ttfi w i 
cf tar® ^^<51 cf farf ftff®t® ^’l- 
nt’it i 4^ f®ff®t® fw cf ifo $¥* 

ft, fit faff in Vtt* r®f ft® fttfi 
ftf^sa cffirf ftff®t® ifft w fi® <w 
yzl fftistwwi nfiwti («tt® 35%) ftl® 
ft® c®tf «tfM fntff c®, 4ffr ‘fftf- 
ftttlttff ft®^f-aap't cn^iifiw I 
4^ 5#fS 4f ftft tffarf ftff®t® 
ft®i ^ fff ftffit® ftfa f 
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Ht$e$tCTO* ntfawT yfostiro ftftatta 
arTOfav to atr? i <aftlB fafrotc^ 
attestr«R aaat«i toTk to*- 
**rt* w toi to atrai caV* 

afro fecy* at *Jt*Tl hto wan crot 
TOtTO j 

y#5*TO atfyfa HTOtatTOtft W®ft 
y^y yjar to\*i *¥TOta aw* yfcs i 
«t«tca ®t:?a ca arctsH 
**, TO tot TO?* tojto afa « ^stca* 
mb a* i at fcstta yft flttsfcro naaft 
aa-ycaa tot fafaai to yttcTOTO* 
aaft arttwftfcta ®rcfcfiitHi *& to 
< w ®i «jy*ta yfc tftcsttTO naati* to 
fifim *i* to!s ftftata naati* to i 
to? a* ay* *r«te yata aayaa to 


[ 24a at, 2t toi 

sitffiTO fttpifri to at*, w aaw- 
^ft 1?thf >iif^i ya'aaa &¥«! TO« 
3ft atai ^t aac* ft firsts cafiftro 
tTOft at$a to ytttsjtwa aufja to* 
act aft® «w «fgi ifiwi fcn yi i aaati 

TO fcafafr®, TO Offtt ft:t"tfta TO 
at*, ®aa ayarafa t?*t* y$fs® ta a** 
&«i»®i at* 1 ® yft cto ate? ( «rti 2 catft 
f®^ ca .) i at ^^i5i ¥f*a «attrtftTOa 
*row attistwaw ftftitta afm asaf* 
fcacatat i fti cnfaj^ft? at faffot* 
¥tfa « attcttarcav cTO *j* vt ai i 
¥twt asfaa ^ wwftw yttatrwy 
aft 5 ® afro, ®®fta TO ®ttaa «rta*i 
fifaata caacai i 


awror 


c^rf^=T TOta fta caat** i ®tt ®ita 
artti cstfcti tawt ¥91 atai hi I a’fra 
*m aaWtatca ata c*af* caaltaa 
(1852-1908) ati?t* CSltfcl *9? to 

CTOHn ¥19 a? 'aS^Jtft® 9If*ft9 cw 
ynf rtwn I ’U’nr^t’ftca ¥tc»ri 
TOt* cHftfi yc^ty csfc^y ^na HtHts 
•ifyaalT-* ca ^taftatiaa caVn itti 
ft*f, ft^ta ctizt ¥tal «s¥ to ftar 
cyyn c*fc*w i *ffwU ftft ata at* to 
otaw \ *¥*? ¥a nt«*i cnn i 

«w' to t^ft ftitn toh ca, 


¥rfet* cstfcfci arlCTt ¥t<fc¥ cat^i atTO® 
lk*ft*tt*ia mi <aaa cata afar* tvi 
aran, atlwa cata 4TO ajftntal 
ai cai¥ <*¥^i to ^ ca* 
TOaft¥i ** aat^caftata ftrana^f- 
ft5t¥i TO* toh yatat f*wfH\ fTOa 
^*t « #tt cntfta caa\ $aV( 

TOata fro ftwjw caca^ at«at ca® 


* to |f«n to 

TOt^atflfafyaa, to a<-io7 f 
110, fsroHTOf ftftfc, ¥ft¥t«H2 



cental 19711 gw rl iwi l «9 


wfoi at? i ftajaa at? 

4? «tfta aft? *nrt«f i ?ft«r**ffi *m 
ftaa ca, fnaj?®' Cftf ^fcwfaata ft? 
caa fra caata *rta* nffcsj? fn* K tiM« 
cftffsprtl 5fa *rta =n l <4* ftai ?*r 
*r?ta far® fata fitfa?® ?wi ?ta <*¥$ 
cufaw at? cntwtfaata i ajt®ta ?a*[a 
???fa cntfJtraa Htat?atta 4a ata atai 
fcafw cntcftfaata i *\ 4ffg «rrfa?ta 
fiat ?N at*rc ai i fwt* 

nfaara « frajajrttaa fta 1902 att»i fHajaai 
cat? fftfif® ?t»ii c®arfea at? cafeata! 

cafsata at? wfaati tttafaata 
caif <tta a-r *i? an <x*h cvtft i 4f ta 
faaj:*? catf ata fta? ewftstJta faw 
cafeata at? *tt«ai art i 1903 atta 
caftiana at? ^ata-ata naMfaarta cattaa 
?a?ta *taa ftafttaai ft? s:taa faaa 
<*t ca, 4a ff| faa *liat $<fata ?ajta¥ 
f«fcaa ?afa aafta a?j ad i 1911 
?ti»i atata ?at aartaafaarta catta? 
« 5 («?ta »rta ?at»ia i tfaaw ?ta« 
?-4ffc cm faw caVfaf nattf fawtatai 
a^tfafta fsts W at*ia I 1893 att»i ft* 
(Schmidt) ?tfafta ftaa cftfiata, «rt* 
1900 *|tCT C®-tai*f (Debierne) f[tf<?ta 
ftaa ?jt?fttaata 11907 atc*i fasita’t 
cat*5 ??iartia ?tfa?ta ftaa ?tiai- 
faata i 1932 ntw cat«f% * *i»i caata 
ca, atatftata at? 4ffc cswfaa aat«f i 
1869 *rti*i atf-iata fawta’t carafe 
(1834*1907) afta-^a 4 *tfta-at*% 
«tatfa ami atfattantta-atito®?tn 
faataavtfr caftto natofo atai aata 
araca fate? a tt e gt m art* cnia 
4 


?ti? t&cafaatai 4?t?l «iti? ?ta« 
atiatfc t^tafaittataa ca\*l (Transuranic 
element) I ttl*faitiataa Catena (ata 
•ttaatafaf a<an atfatta 93 cat? lo i 

) fa^%rta«faa V 

5 a i 4«raa ata a re *•— 

93 ca*tgfa?ta 

94 tjdtfaata 

95 ^maflfaata 

96 ??Wa 

97 att#f»wta 

93 ¥jtfat¥tfaiita 

99 frttafltPrata 

100 cafaata 

101 carafafeata 

102 catcaPnta 

103 »ii?if«rata 

104 ?atdtf0ita 

aitii fai ate**, *it*rta} fcaf a?wa arai 
fasatatol fag 'Bff^ ¥tft ca\faf 
naM (ata at*? fart* < fafa , il5) fatfafti 
¥«r® aa»a ataa i 

fiwta^taa fafsa naHta ?tai ata ca, 
c^aFfea'sta fta at iff, m «t*r t« 
al ^ttftcfi «r«tta «r*tfa« fai ata ai i 

fat-fa ¥tafl5 ca\ff¥ *ratt<a ar«T«6 
c¥?-fafantna fat-la twi¥ a»n aa c*?- 
fspr^i i caVfn? nat< Ifctafaata, catfiita, 
^dtfaata, caf®ata <t?f« ot csufat 
*l?Kl al?rat¥t^ (1871-1937) cw« 
*ita, c^^faFa -iaK f»f« aw attn ata?t« 
^tata ft? -ifvst^t cs\af 

c?tar atat? cewlsw natt«fa fafffli a a 
4aa ?«[* aftpift^a Maf 

-tfa* «t?tta f^a «tta fa?? aa i 
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wm * fto* 1 24 21 nun 


(llV feai) I <S&¥ itoti f^6=?f5 toi ntltCU 

fi’fc ifanitu to 3tn to*~ 11 tovi 
ifa, 21 tifrl if* 31 tol if* I 
¥t**f1 if* «flft*l 113 C?W C¥C* 

nttorctoF to «tn lit** <»f^v¥*n to 

<3i q-fo i fife i ifa to to an utoff* 

$cn*3»i to <si teft i to tol 
if* C&tl* C*FCQ* «t«fl fec*ff1 *C3 Cton 
cifto to i niWti toi to« toi cnn ci, 
*t^¥l if* to fifai ci\fn* niti ftfniti 
mtoi 3F® csmtai i ftoitcn 



totofi* to *tni cti *tto 
itor* *f?vm i nrfitoi tot to 

to 9 58x10"* 0 e. s. u. I fiifs <«ft»|?l 
ifti cm* «f»—< w fa, «rtwt« ami 
an* ci^i toto cm «tf* citto 
to f*n *w ftwtfift* i cto c**f¥i 
cito cw «tfo crow ^»i?i topn 
¥11 Ctot*, <31 toto^tl ¥tfc$tl, 

ftouttoN n 3Ft%<s cstov ntitcu 
W *«i to i ittowt* ¥ nttow 


nftto an <1« a, #* to* cstfwti 
cic* cncic* to 0*7x10' 10 nto 
(511 37000,000,000 ) toffl ¥*11 fitf* ^ i 
C¥t=T tofaF* Cl\f«!¥ Wtf ClC¥ ¥t*1*1 
*n afirci *ti a\fn* ntofifo 

C«*f*l«l ¥* 11 : to c*ti« ItC* 

¥tf? citafa «*rm to i afoittii 
*1t3lt«lf3¥ <815 TO 226 i cifto C1C¥ 
tojlH if* Clfltl Itltl *153 <81 *11 

It! ftfiM Cl\fa* *1lt< CWR, itl *ltl- 
lhfl¥ <Sf3 222 I fa* ntftH cVlIlf 
*Tto«f« Clto ¥tl3l Cl 3¥1 C¥tl fltl! 
CITO to It I CW—toi f51¥t1 tofa 
to¥, tote* *m* c*rt¥i ¥31 to n i 
C*tl C<S«ff3Fl Cl\ft* *1to<3 C**f*l*l 

fa to to c*ir<3 to, to **fe\ fato 

ton C*1C<5 *rtf3 lTlt¥ mfei *C«33 
totllT I ¥f*r 331 *3, 

No«*Kcwr3 ton me! 

¥*it3 nwi i 

Nt»*toW3 t w ¥f<S¥t¥ *313 
*13 toj¥1 ¥1t3 n^JI «<¥¥ JTOf I 
t-¥ll 

A-¥? ¥3 »l3trl (Decay-Constant) 
e-tot3Jt*I »mtf33\-^3 
<5tTO, 

Nt-Noe* At 

f¥¥ 5 l3t¥3 e 1l5 ^totH ¥C3 am to Cl, 
Cto c<83tf¥l *ltof« C¥«ffil<Bl to *1tt3 
(’fito Nt-o) to¥ft*i nti (¥to 
t-oc)| <£fe\ 3t¥3C¥P3 f*to ¥31 W 
111 P r ¥C¥ Pl¥t¥ CTH *C*I1 Cl, C¥1* 

c<®¥ftfi ntoi ¥tofito ci to nft¥ 
n, cit niiw (D if^ ifiwi in 



CWfft, 1971 ] 


M 

W !i -N„e-W 
2 

| - e ~ * T 
VW, e AT -2 

fe«a to* ■wtfairo fat*, 

loge (e AT ) — loge 5 

Wf, AT-loge* 

Ioffe* 0.695 
T== ~jp-~y- 

flat* or«n *t*, cafsatwi 

w l at*tTOtfe « ’Itfe’tttaa 
•fitTO wt*1 *ta c* # *▼ aJJtt caffeat* ^ 
c*cto «rta 3*7xl0 10 ^1**1 **ricTO 
asi «tf? *¥<aot* affeatt* 2*7 x 10* 1 

*KTO Wfl<ttt* I 
3*7 x lfl 10 

ARa *|4‘x io«'"l' 37x l°’ n scc *" 1 
0*695 _ 0695 

TRa ~ ARa ” 1*37 x 10* 11 sec * 
-5X10 10 sec.-1600 a*a 

«TBatt** TO 1600 

*\* i «rtata anta ^fetafaatt c**rc^ 4* 
dlfM «ft* 1*25x10 4 **n Ms 

*ai 

SjBlK Au-5xl0 ls Sec." 1 
«?*«*, TU-^^-* 1*45x10” Sec. 
-4*4x10* mt 

cr«n *ttw, fefet*Mtt*w sti-i’ 

aft* Cf tfr *1* I 

fafel afa sftftfl w *tfs- 

n**» cerh» i fifri afa «ot®$*f4at*J« to* 
*ftw*n *it« cwt *ta *i* wi 
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nttai «rt* nfai afa toi m\m 
^ar sto* «rfc»it* ift i *tt*n aft* 
w-Mt to «rrti0‘* cnftffifet* cto 
10" 11 Otftftfet* I 

atro i*1t** fe*a cssrfaRst* 
«pfl* afstai *rTOt*si *"ts: <wt* 
TOtfe csarfara *t$ c*f$at* cat* 

^tt* ***** s*«i Mft*ta 1 

c*?tta* arcans: 4* j^ai caffeat* 
*t$ *t*cfr at* nta c?t** n, ntsfe- 
wt cto* 5t*pst* fe*a cnt$i TOfiftfc 
to* to* I f*fta* « 

*rt®t* ^3t cs^f&a at$ ftta TO*1 saata 
w c?*ts *t* c*. *ia Stm strsa 
apa-faro ftat* i 
*&itt* fifw c?t* w 
rawfin n«rt< fofa to i 

*t*K <hr» *a*ta «rtai^ ^a 

• 

^rtetctK fa^tt^N ai c«rt^* 

f5r*taFt3?4 *n 4^*t3ia *t*tt*F c«ftfe*. 
ftfcj?*, ®at^a* *1 c^f* c*t* »r*ta 
sfiK w c^t^S 

c*t^ <rtw c¥tfe c«ft^ 

^c^far^s *ai *»i «T8t*r* c*^ ^t^flr® 
*lai fits^^tta ^t*ts *at *a 
c*\fa? n?K c«!tf®it*, ^tatf®*. aFtr»rtt*i, 
c*tat^ *1 ^t<t*a *fa to few 

tIi* cwwfiw nwtc*f ** i 
CBwfea *\ wfa5*t *c*j 

to* 13 tiff*i*1 CTO f*rt*wtt* *ror* 
to i tft* c^fspr cft*t^ 45 1 ® »tt*i af*r 
fafTO toi c*fe «r*a 5tf*i *fin ^Wcv 
*fTO* ^fe*la « «wt*rt* *TOfe 
ftat*f *t* I sattaMJ fjt*tti *JtR 



92 Ufa * foltl 241 ll,21 WJ1 

cifeiti 4i< difsi r cilf®*tn ¥fi¥t*ti fawn ¥Jjuti itiituti, 
<stit¥l f% difsn *rtntf®i, difsrc ffcwi stifti ¥7t*iti ■ fait* nfct*, 
ifctFnti, d®rfsi ntfaiti, c®*faFi nf®¥jti ¥wi « ttutstnw ^ntii 

Iflfaitl flf*l IJtfrl ftf¥V|tl faWl ¥1- ftffWWt 41<. ¥lt$"tfltC'W «jtHtCT 

<1? i 4 ¥fei vftim ¥11 tc*t 4$ ci, ¥titcn iticui in ftni ¥n¥fe coffin mt< 
cii¥ c^s’Sffspr «rl$i ui*tn ftftnr i cati ftitm ijw tm i 


wratci 


afefii imtci ci iti mis cm 
iti, itsna iitis faina n ntnft 4itn 
ifllta <lt%l ¥f%l i"4i# n lew n- 
sstm icifiii i vft iiiti fin fawt^ln 

in ¥i itti ititm iti-¥tcn mi 

Clin* C1CT1, W l¥nft ¥tlCTl 4«fl 

ftufc wateta ^fiatiftia fofa iti- 
fl«T, ifl'S «trsm ¥1 111 Wattf! 
Utl iflftl UtCl! ¥ft<¥ ¥tl 41 4t¥tCl 
inn tft fcian—c¥tnti *rti f®m 
1¥W 4¥fll 1WE 24 ifcl 37 ftftfc «Tt1 
¥tl 111 H 637 fin I ifllt Clef «rt! 
cini citl? ifti in an 4«fii 4$ artis 
flatten «fn inn 4i< ntwcii 
c«rim ^fiwn i 

n ufa wafi i«lc# ^wtfii dU 
Hn ii, «ti* faw nnditn 
tin 4ifei iti*n in cm ci, warn 
ijiite <11*1 itid itn i war? 
wfticmt intCTi ¥f^u «ti itiw 
itin ¥tri, ci itmi itft^j * 
infar® iti* if* inn, fm $tw 


cm itn <rtm ifci mi ¥n ai i 
4 * fi¥ fin »i* mart in cam 
nit itititfi i favr ist^ii «m m 
ClJtftfWt^t HJt1¥ Cltni Cltlfl ¥111 
ci, fefa warn 4¥tfi¥ iti mini i 

¥tl Clt!$ 4«fl *Jtflf*¥ aftftlfaplfe, 
af¥41 fl*Bl| 4«f»l att^I Itll fofl 
inn i $tai iiitni itittu cum ci, 
4¥ iti iraan i»t¥i inn wari i 
citncn fiutmi <rfoati ami ittfitf 
« fl¥tflV41 ¥tl Cin I fl¥tfl<-41 ¥¥1J 
ic¥—¥i «mfi^¥ ¥t¥fni ¥n^ w 
arm sfan ^titn m miti 
11, ¥$ «rt¥ffc¥ flfini C¥| ¥Ttflf¥¥ 
ntfiht&j cut iti! ifiami ml« f¥ 
cfti <rt%i 4?j8 ini 1t*tf¥d¥ 
f¥ ¥Jtflf«¥ foflJ f¥f ¥1 f linn ifl* 
cm u fin «ti fii&t itn it cwn 
¥1 Stljfolrtni OKI ^t¥l ¥¥¥«fl Iti 
Clt1$ 411 filtl ¥11 m n I 

¥fl¥ Ifltffl ¥f«lC¥l ¥lt Cltn €41 i 

citni itiif^rni nytf¥ft«t4N iim, 
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3f **ii ituifi (iftifi so 3t*«i) «it3ii>i 

*1 fitfto ift—cm «rcti iw «p ^ 1 

fai 3t33f*?*33 efitffftwiitat 3i*i3— 

31 , 3ti 's^tcH «t*w« ft ^tn 
ntH fcfcw Jitsrcfaw* *wrtfff3®t3fai 
3«i**i3— 3i, 3iti fit* 3ti« «*> 

nfircw <*$ i 

1954 itci t fa. falt3 ifll ^tfirit* 
13**1 3 fa 3 fa 3 c3*i 3 «m*i 3 il«rtt 
\fi Jam fait* HW C3> C33t*3 
ittf 43<, 4I$3 ifsi#** 13 I OTtfafwt^ 
e #3 fwltfif 1956 it*i3 10* *i*«fc33 
*5 faife ci*i mm* infow i 

fafa f tcs if if fa *33! *3*3 ^iw, 

c’T^rtc^ mx* iit-tfa-fti ^1*1 i 
M, *n «» ari ? itotCfa iit 
ft3 citi »mt«it^ n fa i v^fi 3*ai 
mm* c* »f^r 31 f fiifa fufan ci*3- 
fkw, ci fi f*3t3i ? fatfK itwi 
4itiftl ifa wimjt i*, f*3 fiJtw* 
**& i*i3 «r$tw ititit® 

4ifa3f u *rt cn t 4 fa c-i*fctfafcim 
i*w—*1 33*13 wtfaftircn i»wir 
wt to *3 cutftf 3i»tf}*i3 ^titci 

C3ftw *33! Cltf, ft fa faftl 
OFt*33 $1? 3fW Wfwlf—JI C3*1 
ft! fa|* CltHtl frit* C3*l ft$ft3 
*tNct f5rt« ft*i *3*3 f tncf i«1 

Ufa mint* W <3 f ww itwi on i 

llfatllfa 13ltllt1 3ffl 13*f 33% fa* 
Stiff 31**3 fH3tf *3tl1 1*11 31 I »|3- 
tUflW *!t* 1*11 C3fa3t3-7-43 I TO¥ 

*S*r w ci tfftifc* itffcci*!, faf ii**3 

utifa can fat 4ifct i«s nrw fa i 

ito* fe**?** 3tf-mt3 #33 ufati- 


3fa cst*-i $wft 1962-^3 lm win 

12 C¥tU * 5 % W 3tl*I ntl% C33tfl *T3 

3CT «tl C3«t3 C3tntt3tn fti 
3C3 3t3 I 1963 3tW3 C33ntitc« 3tftl1 
33®l-9 i?tC3 «rtE3*|S >Wt^-I5^ ^~ 
c^n*! *u i 333^ 3^ 3ft>r ^3ti 
f^53 T?^ «WR3 «<f^1 ^R3t3 m?C31 

3t^»i fecw' ^mi m i ^3 wfwr 
33intf<S3 ait^twr 3fW cn»! C3, 4^ <5fC33 
«t3^ 3l^PW«r»f« '9ft3^«l3C»I s 3’W 
4T»ttif3'« 33 I 4| «Tf3?t'S3t3 

31^3 *tfC3 31 I 

1964 3tc*f 5 % 31^33 ^5*3t| C3^l3t3- 

3 3«ft*I3 f3C^ * 11 * ffa? 3J< 

^3 I ^Tf3t3 28*1 3F533 ^5>3j| C3f33t3- 

4 W*ft1 Itifll C3I53 «9f3 f^1 575 

*(t^—4^ 4^1 cW5lf%13 ^TtC331 

f^»l 4^ lf«t3l fll 3^f? 24000 3T$11 
^533 C3t331 131 13 C3j C3f33f3-4 «1t3 
1ft? 1t« 3t3 1*3 3133TC13 ift nilW 
^3» 13*3 1 1964 »ft*| ^F3f*|3 «rr^3 

f33t3f3^l 1 3ltltl 131t3 (NASA) 
HWtfVt 311^*1 «?N*33 lf®3 lit# 
4llS l^hFl 131 13 I ^t3 fttltcS 311 

13 C3, If IdfCI 4TtC33 «lfel 3tl1 If3 I 

1964 1t*13 30*1 3*®33 Itflfll 31 

•rftlfiflfc 4l!5 3ltlfr3t3 3ltft*1 C«t33 
1*3 ( Cll5 4l|3 fff3 feltfiri 111*3 
It13 1*3 43^ 11 ifivitl* Clt 
^15flf5 *3*1 Ht3t* ft*3ll5 3*lfe 311- 
51*13 f?*1 131 7^ f®*133 ItHlfl 

Cftf-2-43 ITtW *3f33t3-4 3tfl« 1*3f 
3*1 3ft3l f ft I 

3f «wni 3t3C1 (iff« f 1 433 1<« 
113l3tlf ) 3113 fl *13*3 ? ft 311 35* 
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*fa® I ***** 4* ®* *t* *tf* 

C®fc^ *t* nt^r=T ft I *$« *&*t®J *f*®tC*® 
*t*tc®T ®t®* ®***c*® ^t®*!^ **m# 

fa*&1 *tm* cm®c®, *t® c® c*t® *gc^ 
<*t ®t®*tt« ®*c* c®c* *tc® i 

®t®jt®<® c*®tc* lfa®fa to* i sfo* 
« <Str5f fiif^^t«"i fa«l i *r*m?*i 
<®H 'jfa® 1 t® v faafta* *fas i <st*®t*i 
to 50° «w ®tc* -90* ®tc®®*fafc i *t® 
toft* *®pw *®E* 4**1* ?{8 $t®l 
<4^ 9 *® to*he®t® »fa*i ®t?t to *r* 
c*t* tfitm f®*i-r ®*® sin c*«rft*f* 
arm* ? ft to $®t® ®t*j. =»i ^*®*to to 
wffa-*i 3 Tt*Tc s T to c*rc«r to®t® *ts$ 
c®fa®t®-4 ®t*1 *cafa* i 

® 3 ®cm® 1965 *tC* 14$ $*t$ c®f®*t® 
-4 to®t* ®C® 13 C*tfi> 34 ** ®t$* 
*fwc®3 *® ®**to® ®t® c^rr^ to 
«r*!r*i ®r® *itfti i 4*f3 to f3-fa-*xft®®i 
ftc® ®**®ft*® fa®$3® "*to 22|5 ®fa 
$t*c®f®*H *ffato ntfac®c®, fa* *ta- 
®*re® *®tto *®i to® ®t®j *® fa i *t® 
«rc®* *m 4®<, ®m*® *to ton i 
fif®® ®f®$i fa* ww? C*C*<SM ®*3, 

toft?® C*t® fa? fa* *11 C®fa®t®-4 
mm 3$*i®t* ®&®j® *tfat®c* i ®**<m* ®tfa 
cbW c*ca® torn ®mrr i ®***m* fto 

<SJt® ®flft** ®*C*? ®^8 C*t* ftfas® 

®*® c®$ j ®*®sk*® ®tto cswftol to®, 
fa* ®to® *7? *1 to*® ®® i c®fa®t®-4- 
4® toft®*! <n*-4*fci ®f®c* ®**arc*® m 
«f*M*®® *® to ®®1 *ft? I *TffW'Sft®® 
*n cm* *t* *n*: ®®*® ®t® ®t*t® 
*ft*t*fai*® ®**t® i 4*&i ®fa nt£ft* *®* 
*ft*f ®»**s ®$l I 


®*t*® fWhr ® *ft fawwi *r® 
®rt*i c*n <®, c*®tw wfar*® 

*T*i **® i !jfa®l® fafa* ?t*t« fafet® 
§tw' ?t^® Etn ®s, ®t^r stn 

*«i *ww® ®t^m* *fatStc®R ®wn 
72%, 1% W fafas? 

mt* ^rt’fa 8% i ®fa*fac* 
^tnsfafa « *?rc®® **r §dci i 
*fal5c* ^tc^fafa c®«n cm® i 
to® «*t® ^<ffaac*r® 

*f® c®®i cm® <®ifi 

c®fa®t®-4 c«tfa* m**«fa 
*1^1 cm® c®, ^fafl® cm® scar® 
*c®^ *«rc*® *t?» c^ \ c*®tcsr sf®$* 
**tt® ®i *f®* c^, ?? 

nt®t*, m faf®-»r?ra—■®i *t®sr-fa*tn® m? 

I =5*31^ *t*4c® ®tc*® ^fac®® 
¥H fa®® ^*^1 m* I W C®f®Jlt®-4 C4f®* 
io{5 ®fa nfat® *®—c*t^ c®fafec* 
®ic*i mn c®c® fa«it4t®i ®c*fac*® c®. 
c*®tt!T *t®nr*i' m*c* nfc® i ®*c*i 
®wt*® *t®jt*^ *"*c^ ®to® ^tt*® *t*«ri 
■fa® w, «t® ®t®Tf®^ ntw c®*^ i ®tai 
®**m®® fa*f* ^fa* 5 ® ®®C* C®fa®t®-4-4® 
c® *®® *tm® ®®i ®:®fa*, *t® c®^ *®i 
c*cnr® i 

c®fa5rt®-4-4® *ftitc®i *c®i® ma« c«^ 
4Wt®m c*®cafe?t® wfta-fawt^ c®tc®® 
®r*c®*—®rt®tc?® %¥ faff*, *w*«fc® i^®* 
®®tc®i mr*wtn® nfacan mve 
c*<rtw «rti ®t®t* ntc®i ®fi®*i ®i?® 
^®*t® ntc®, «m ®PWtl« c*i 
"®tc® i c*tc®c®® ®i* f iTfa®- 
fa®to® *rf*r®t“rfl fa* fac® ®**^® 

* to® ®t®rt®tfar i 
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<49 99 Wl^f%=T 'Bit? C*t9 *fl- 

9fa c? fa i *9otr9 1969 *t9t? 

*f*9t9 9 ? i *9tcb 

w fwi sfafatft 99n 
^strl? ^5 99t?t"t9t9 c*if99t9-6 

« ojfwti-7 cwttci jtftfa* ct stat? 
9tt*l *tcw <4t9 *fa ntfa* ** *C9 I *fa- 
*f*9 tofikr fa*i <*t c9, «t *99 orriB 
9tt*i *t?9 (*<K «m face® ^? c9t* 
C*fa1 Sfa’Sfa ) *fa C&9-C?9^ 91 *f9 99faf? 
<jfa9fa cfefaf*H9 *i^t? c?9i w *? i ifa 
c«rc* «rt* <59Jtfa f%c«r^*i *t? tfurwfc «?fat9? 
*f^T fa9H 90S 9? I *t?9 C9f?9t?- 

6 *n& *tfaor c9? C9, «rtni c? 

C*ffa fe*lt?t9 *9fc =Rt^C^tCWC=T9r C*t9 *f%9t 
9«f»l<ftt99 *t99W1? C9t9 *t?t C9t I 
VHLli fa?9 Jit C9, C9f?9t?-4 <srifat?fa»l 
C9, *9tt9 *9**91 72 *fat 9ttttft*9| 
CTfiRt«-6 «WW9 f?CJIWC1 99t99 9t9 

*49< Wfatl C^r, *[Pj9ti J9$lt9 C991 ^fat* 
C99 ?1 <t *t*fa fa* *9t£9 C9t I <$% 
fawfafal 9PtfctOB W f 9£99 9*019 ?fa9 
C49» »ftrt *W»1 <4* Ct* | $f?1 
C4f49t9-7-,:* Jit 9Jtftt9? Offa fat* fatf 1 
faflW I W®1 91 *&1 C99 fa\9l ^fa^fa 
C9V? 9*t 9?*—«fa 4t*W 3t4« fa"W 
9t*t* 9Tt? I f*9 9*9 C9f?9t9 0599 C*t9 
*9T sf«r* *91* *ttW fa I C9f99t?-6-49 
Vffl* *l«tl *fa1 9t?, 9*»l<llt*9 fa? 59 
*t9?9'8W 9t1 * *9f&99i *019 *fa 

■PH «T9t9 nt*91 Oltf I *fat$1 ^t9 Cffa 
wjt *fat99 tfafa C99 91 I **fa *9J 

faani *ti wfai cti— wm* 9 ft, ntst?, 
^ * feiwi C9t~~^ *it* «NSto « 
WPH ftfatft* <fa I ‘•fat* 01*1 9t9 
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C9, *^t*« C99tC9 C9t9 fa9 WC 91 9?3f 
fa*l 91 I C99<fa 99. 9«r9ttft*9 C*Wt9« 
»ll!t'«I i 3l9'e C9t9 9*t9 *!t«11 9t9 fa I 
C9tr9F Of91 rtfa-9* 9fa*fa 9t9 C* 
cfaftl 9tt»l p C9t¥ C?l9 C*lf99t9 <Sft9t? 
C9» ««ft 9tfa 9«f95fC9? 'jci 99V Ctll 
9t3l I Jit 99T? writ W«nrtf C9t9 4t9 91 
^1C99 9|falC 991C *t9tt99 fa5fa 
5fC9 I «1 n? C9f99t9-7 999 9tit9 C9, 
9«f9-Sft? 9fa9*C99 y ^9»t9 C9 fat99 « 

*JtT9tfal1 9JtC99 99it9 C*rC9CC I »9t9t* 
fawfaltW fa^fa Wl—C99tt9 C9t9 9i 
C9t9 99C99 Wt^9? 5)1^9 9tft* *Ttn ; 
«l<1«, <4? *9tl ?k «I9^ w C9fa9t9« 
wattf 5?|9t99 99^t9 C*t9 

fa9t91 W® *ttl9 fa I 

W9<StCS «rf*9tC99 ^fa* 9t9t*fa ^ 

^5t9 *X*\ «tt« ^9l*fa fast? ^9t*1*9fet 

OT9I 9ft? C9» 4* 9tC« fa9itO!9 3909 
^ 9tC99 fa9it:C9 C?st9 faq C9t I «i* 9t9 
C9 4t991 ^fa9T9 ffatl. 9C9? 9fa *1 
*t9fa 9r? ^cicc, ^t?n? ?? c*i *1 *t?ti 
9tfa5>1 ?C9t^ I <4¥«H C9 fa?iT* *9CT9, ‘99- 
9R9t ^9C®1 *t9 Jl^af9 'St? fct*&1 faffat 
9fC9 991819 I 9{S9t^ W®fa 
9^9 999 99^ *t9l 9t? fa I Wfa 

Hjrsiaic^r 9tfe* 91 9faw cnti c?t? fi 
W«99l *Tfa^ 9f1- 

9Ffa9t9 ‘4999 9tC9 fa I 9*fa9 91 9«T»fat*4 
99 fMt? *T¥W f?.WC 9t*9, **fa9 
99^9 9t*K* 9t?9 flfat ^rwi *fa 
9W 91 I 9t?9 49 9t9l Cfa91-^?f49l 
*tc®l 9«r*14t9 *9*99 Cffal C9fa^ fat? 
9999tC*f* l faf W9TC9 ! Tt99t9 nfafWI 
9faC99 9i:9 *tfat 4tn C9t?5l 9WC9 


?Hf*lOT[*fafafa 
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7t77ti *e* 1965 »ftc«i *** c7ffaEifr 

fwt^ *f*7 fc*itEi 7 *e*ii wt7*t4ii, 

(^faitf, C^srfol fifan 4 Bf7) ’jfV^ 
ownWtc* ¥E7 7tf77 wtoi $77 

¥tl «rfqstwfl1 7iP|¥1 ¥C«*7 I 4$ *fa7 

7*7<*e* wfisEi*^ *ftra wi-wfai o*tE¥ 77 - 
cbei ci 5 ! wtTrawi ¥iE¥ c7eie*, *ei*15 
wtfai fc*7 7*M i 7t*i wtw ttr*r 

c7C7E*f StE«ri 7:i *iwj *ei 7wr*i 
fa* <5ti ^tE* 7*afaE*7 wfa ® 

nfam v\c4 wt* ¥Ei wt* wt*i*i 
*«c$ m i W7*7i 77*77 faE*^ «wn 
wfc jw 41** *7if5 «£ew cn ¥*e* 
*E7 i 4*tf* cf<n c*e* c*, 7*r»iar* 7*7 e# 
ItfStltW cm JWtjft Cl 2 ! «7T 7*** 
*eie* i tw»mk* *7 wfa7f7wfai7 wwt** 

7*7E$ C^Ft^T 777 7t«11 7t7 fa ; *7 C7*fa 
7J< *E7E*. fa«1 VI 17E77EW71 «rw *7T1»fa 
C*lt77 C7E7E77I ¥7 4 7tf*7 &WE1& 
*fat* ¥E7E*7 C7, 7*«!<5rc* 7t7t* 

$tE?i ihe* i 

77*tfE*7 7t<^E¥ «wwt =it=n W*f77t7 

*e* *ei i fan faEi wfaE* 
C7 *7fa 777 *tC7, *tE* *tC¥ w*fa¥7 
4t77*«t7 7E7J *fatE* *E7 I 4*t*1 *7- 
7t*ti *t*t7 wt* *tfr 3*<rtffei 7*t*t7- 
TfaI 4E* Wfafa^e >ltnc7 C7^l wfa 
47 fa^t*f<Ffa *E7 771 4 ¥<7tt7¥ I 

7¥7<3ft*7 7* *3<*E* 7t*1 ¥7E* 7*t*[E¥ 
*tlt *1*1717 C77tfltW &fa—71 7t*7 
4774 fofa ¥7E* 7tE7 fa I 7*7*1* 
C7E7 fall Wfalfl 7}t7tE7 7t*7 4774 
7t*»IT Wt* ¥E7 fa { ^ « «tIt 
7*t¥t77t7 77t7f7 fc*EW71 ¥7l$:>lt7J, *fa 
<$tt* $*71 $*71 ¥E7 77t4t!7 *lt$CW 


qst777 CTrt^l 7tfaC7 fac« 7C71 7t?7 
^C7¥ fa7 *(E0 «1 7f7¥«|71 ¥C7Cf, fa* 
4774^¥tEBr 7t¥4J •itC* 7¥7 *f fa I 
StEf C7E7 fat7 'qfaTt? WE* 7t*1 ¥71 
77¥, fa* 74E7 C7E7 ^|7t7 7t*1 ¥IC* 
*E7 ^E¥*17 717*17 *Klt**l 

¥t77 747WC* 7t7Tt¥<5 SfE?7 ^*7t7 
C7^t I StDffl 7* Wt7*t47tr[* 77 7E7 
7*7*1* 7t77t7 WE* C*¥-7T7*1 ¥t<¥7 

¥71 7*W*7 *E71 fa* W*f77t4 WtEf I 
7WE77 7faJt¥*» 4 4*7 StE77 ^77t7 
C7^1 7E7 St? C7E¥ Bt*7t7E¥ 4i7t7 WE* 
C7 faW77-C7* (Escape velocity) ?f¥tf 
*E7fa7, 7¥7<3fE* «TE7tW7 *E7 Wt7 CFE7 
WE7¥ C7^ I 7*7W* tfWJfif* 7*t*H7t7 *1^ 
^7 CWtE7 ^fa?l7 Wt7*74E7 «fE7H ¥7E7, 
7»E7 7*t¥M7tE7 7*7wfa* «tE*7 wt *E7 I 
Wtt7¥&1 WSlf^Tl *EW 4^C7, 7f*W* 
77 777 Wf77t*7¥ *tE7 <TtE* 71 I 

47^1 771 WtE7 777 *7, 4 7*7 

44* 777E7717 7tE¥ I 4$ 7*E¥ 7E7 
«ffaE7tni 4T?1 C7fat?)5 ^-7*E7 4¥lt? 
7E^ 7tE¥J fa* 77ETE7 *t7 777 *EW 
7*t«tfaE7t»f, 777 7¥7<W* 77E5E7 

¥tE* WtE7l 15 C7E¥ 17 7*7 7777 
4^ 7*tWfal7t7 7E^ 7tE¥ I 4^ 77Ell 
7W74TE* Wfa7t7 Ft7tE7l 77EK1 *fa7t- 
W7¥ I ¥t77 7¥*wr* ^fa^l 7t7E7 

Wt77t7 ¥E7 7t*t7^Wt* 775 471, 777 ^ 
¥7 7t7E7 I 777^f 7*t«rf*E7t7 7^C7 1971 
7tE*l I V*faC7 7*74* wf«7tE77 77*7J7*1 
yrjf *17 fa 71, C7 falEf 7E7& 7EWC*7 
W7¥t7 Wftc* I Wt7 717 1973,1975,1981 
4H 1935 7tE7 wt74 ¥X7¥fl> «tfattt7 
WtE* 1 1971-47 7*t«tfal7tE* C7 t^CWTI 
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nfaw sift* sc*, 1981-41 srffccstcn sc* 
<stl fossil 1975 stcs ssstfstfostc** 
CftS S*t*S1 cst, sfr *1 4^ s<f t* stfaniTt 
sstcffacs* csfp* 4* *c*i fecsicitw cst* 
§*fo ntfas s* i 

stfcta stnt*^ «rs* sen fan s$*i 

■stf 4S* *J**t* ?C*S S**! 

i st* 4**: sfa ntiitifas 
*rnt*t *T*St* f*i *t*, sc* s* #cs 
Sfal SS* sc* *tC* t fff 4SSft* 

fa«t*ta fast* fa** cnfr *51 sp® *t< *fa 
frfotl* 4fass—1969 Sten sarsc** 
n* STOTS **—1975 StCS fa^*1 1985 
ntcn sis ntc* i 

swsarcs *i*s*i s*st* scs nfaf**i 
*fas sc*cs i loo *i 200 fa* *r* stsi 
cm* sststnst* spates* sc* stfars sc* 
artftcs nfa*si **es stf c* i s** ssi - 
stnsfati? s-stcn fas* sc* *tc*i 3* 
svifB s* nfavsi-sics nfsc* st* *»* 
*tvite fnc* fcnfas sc* ssniris i sstf H- 


*rt*r cicf cscs wares* *tfl*i $tcs* 
nlcssi s snr n^ns ci* sc* *t*t* 
s*rn*tc* w? fccf fate* sc** ss- 
nfa<sst*s s* *tc*s nc«r i st* n* srtt**iB 
*csfe-fcfaH "®tc*F ntfac* esc* nfo*fa fac* 
s<r«. *tsc*s sar-sfostcs* ncs 4* 
nfasustlB* sss: eft* «rcs* c*$ I 

s*s srfa 4ffet nfafisi 4fJ nsssa i 
*srsts*t*f5 cstsi fac* st*c* wares* 

tlB fcntfcs* CS C*t* 4sfi>CS 4*^ St* *f* 

cs*t* cncs fsnt* *s ssnncs* cs csf* 

StC* fafC* 'fasal S*C* I 

sssarcs tfti *rtcs 4*< c*fa—4t $- 

*f * *-st SlSft* fcwtfas SCSCS I 4** Sff 

fcs* *ei* *ncn *1 fanes cst* «rsti nt«*i 
*t* fa i ^s*t< ssnars n*cs *t*:c** 
csVy sn ' B tn^* i 

*t?* *rN *** Sres cscscs, «n* 
4^fa *c* c*«*1 *t* c*. ssntfcs 4sfa* 
*tsc** «r*^*i« «ft* *?faf%-» f 


WR 

1971 ntPt smtl 


wfesfasts sststn « fast* fa*»t* 

fa**s n<si wtnwtn 4c*t*lB*r sito c*°nn 
*m«fafac^-f* (n^cscn *tm) 1971 sten* 
sstftn **f«sr* *»*nc# st^St «t*tn 
fetes* j 4Cf wt*i st*, *rtcntw *sc* 
sstfivn $ *ss*tst sjfcntcni sts 
ft* ^5 stftfssfa s**faw sstftnsts 
5 


c4w f*i sc* i st^fafls s*^fs* sstftn- 
sto c«r*rt f*i sc* ssn <*rstfa^c* i 4*tfi 
sstf *tc$* nsc*tfarst*« **IB fsmsr*> 
^n<irs sstftcn ^fs« scsi scsstfs* 
fv*t^ 1971 sten 191B tlss iln«s 
fafast atstfs^cn s sstftcn enm 
fist* w ft* fcicis i ss»wrcs* fsnen 
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TO l faTO [ 249 9*, 29, TO1 


nfircti 81 9 *to 9ft fewe TO* 9*1 
*w i <# <HC99 9roc«f cTO ifa* few 
9faC*9 cell uqj( 'SftC’t TO 99 fa I 

4# iTOst «T59tC9 1971 TO*9 

<19* WrtfaTO 9C9C9 31c-f TO9t?l I 
«rjtc*nr«n-i4 *i9tTO9tc* TOTO f*. 
c-rnt^, $wt> 4. vu 49< 4®nt9 f®* 
f*rcF»i wrtf®TO TO1 9£9i9* j 

25t-f ^it# (1971) 919 «fl| 99C99 

faifa &artfs9f* i ^ jtto utc*itwi-15 
*TOt"l9tC* 99tTO5t^ c®f«® f®. 0, 
TOcs® («*r. ntcfe* 49^ cw fa. TOfe#* 
49ft fa^iTOi® «tf#1 fan TO*! <fe 
®ar*rck TOIx*i 9C9 w <# TO^c® 

JiTOMstiilw ®a ryti \C9 C9^tC9* 49<. 
feWTtfa W9 99C9* i 

ww *9*11:9 c*ifa*t9 few TOr*9 - 
TO 4# 99t99# c*l tfw 9C9 I C9*f C9Fl*® > 1 
CTO TO 4Wf*TO C9fa*t9-8 fewft 

JifW: 4 ! fe«fatf 919, flftqft-918 TO1 9C9 
49 ®n? fa* to1 cto TOi to 
to i-to *im <fe few toto 
fan c^in i cto farti fin 4 # 
*ft ?fa* fewt* *wi9 wiw TO* 
*91 9c *1 Jr fewewi® ,wt 3 n wrtRnr 
TOtw to^c&i looo *it#*i cto 

-fe to* to 70 «tn TO99 ifa c®t*i 
9E9 I 

fafai 9til9 »rotfaTO unit*} 
*9tTO9fa feTOTO* nft«ni—wt^ffhr 

fa*t* flat? i *9tTO *rai 9i *t*i f%tnr?r 
ftfal *r^t9 *9C9tfa®t9 1971 aftw TO* 
Wfft ?l%9 ft W 9^k-f feTO*M ¥99t9 
•Tftf **1 **1 9W9 I 

■ 71ft 9tl|9 TO #$t9it1fet1 


cfcfarefafefaro* wftstwi *ri to 

#*C#«T»f# *tC* 9tftf99 ft*f<ST9 <jfa9fa 

¥f*fnr to* hi 9 m fif®f 

^9»c»i9 *ic«a 9t^t9 ^tTrt9-<r«ftc99 
49«fW «lt9« ^C9fiB (111 99m ^*f(ST9 
^fV^9 ffW ^t»R 5991 I fftdi-2 

situ ^tf 49fiB 9t^t99 ^*149 fC9 I 

?9t9“c*i9 nw 9t^i ^ortvt^-^fwtr^a 
dll few eft 9*t*tc"f ei9i feii 

*I^f9 9tl*l^e 

4| few? >rv?tl ltlf< 
fMte e^91 

25c«r cvspitil sictetcni nWf cii> 

cih 9T«1 91 C»rt«lf9 fell 49^ WtlH 

*it» ®9r i^cei few?® 4l fferfl- 
nmWft *if9Bif9^ !tjiW iwcn itl- 
49-fn-l 9tn 4^ft few Wtftrt fe^fii 

et9 1 ititi c*p'^tH *iti*il cnV* cii- 

tm 91 CTO9 C9f®Wl*T toc^ witi- 
TOtm fecwcl C*ft»l9Tt® Itw lift few* 
C49*| 9F11 et9 I 4| WCT1 ^9^ 49 «f|C9 
'Sftl siet^ttn C«T9*1 =991 99 fa I 9t$ 9t:>T 
, »lf99*lS»1 TOC# ®9J >T^C99 felWCl 

ufatsi i 9tff9 ?wftii fafa® fecircn 
^ftlfan-fa 9fC9 4®{B few 99191^ 

fe«faFl 919 I 

rjfa^ C9C9 99 1« C9 TO af9-lt9¥l 
9C9C9# *T9f9tC-f9 Clfe 5 T®»1 TO TOC# TO 
TO «(9 99 191 # TO C 9 C 9 I 99 t 9 tci 9 £ 
99»| W 19J 9^99 991 feftlCTI 
feCTRl *1^9*l*r«tC9 SfftC s t#tl\ 9Titfe- 
C9tfa?9f9 41C*lf9C9fe9 cH ( 9WC9 fa* 
4-#-ft ) 9tC9 4ft9 4f ft feW9« 9tf 9lC*1# 
feWffe ®91 9C9 I 

4t^9 91X9 n9 TOtC# <99T- 
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c’tafcrfft, 1971 ) stfHR 

TO I «*t *ft*f 


fcn<Sf*l8a =»t^ TOtC’TM’T I *% 

*ifaF»p"i* m*fi* JTtsftqj Mifetf 
**TO «ltSWC*.3 ft wpi to* *31 to i 
nN ®rtc^ « *tf** 3**3tt§a fafa-s 
^cwttir <4$ <&*rai*f5 *ret*tc"t to i 

*ltC*& TOC^ TO’lltfl' «rt* 
<*18 c»for *f**iftir3 *1 cTOt3 
*t** fftw *TOtrf c«r**i *3i 

to i <18 to ^ *tfft33 w *&* 
$ w i 

c* ’itc’T 3 T’ ot it# »r*TO3 

fecwr* *tf** ftifa® 

fccitt*f ^tcfoitfcfc (<*r. 

<*r. <.) *t** <*{5 few *TOtrt 
fe^faa to i ^tfapft* c*ft3i 3ti§a fc*npi 
cto c3«r fff $C3 >rajar *nf*9 <fi8 
wtTO cm* fewfo* *TOti 

cw *31 to i 

^ wtpr^Mtl «swfwrj* wTOtftwt* 
to c** *iw <*fe *fa*r 
few i fec**fe*, c«rtfe«T* **ft* tow, TO 


WtW TO, «lfl Wt <W *TOCW3 ft*fe37ft 
toc* *t*i TOrtfa »rwft*w «rw ^ 
feWfr fcTO*M *i\ toi f«ift cm* 
c>rc*8^s jtfw toj toftm to wti <*I6 
fewcfrrcrtfe to* 3tTO3 f ftw few i 

cmfai TO*r cbW ** TOc^ w*i 
TO* <*f3 fr«tft* feTO* 

C«t?W nftwi *31 TOCWf *[ft*if3Wt3 

VW^Plfa ^"f^trwrw C*fatW TOft® 
ftTO3tft*fa TO31tTO *$* <(S ftft® 
TO I 

3971 mt** ^tfefaS, *C®*3 * f®CWt3 
*TO3 TO CSft® TOC# vff- 

W**t ?faw fe*tar? «ntt^tTO*TO 

TOWtrofeit 31 WTO «-<-« I <3 «TO 
$ fflfl 3*t*« feW **1*tt"f fe«T*3 
iuc* f 

1971 *rtc*l 4t*3tC3 ClW* ftc* 3pfc^3 
WTOtftf*tl ^C* C*tTOtHl8« 

'sjjtr?(:*' , i3JT (wTOtn ftr. <. 

<»r) 3t3* <*15 *fti3 3^t*tcn 

^3t3 **1 I 




Wf3^5T^1 «ltww *T3 ®t3:®3 TOtTOW 

3WWt3 ^W3t3t»1T I 3rtTO3 

*\* * «troti*r n^t? c^3tn3 3j3ti 

!|in: !ff33^3 TO w* I 1970 Wtl«w 
1*11 ^*lt^ *rfw 'StflTO ©t*3C33 5J^J1 ftw 
1,05,4331 «titwi «ltm 3lt*ij3t3 
l** itfroi tou i wl^tw ftrntw 
<wl8 «tw*itsr ®t*33 wtii i 


wttre 14,925183« C3^l cfeftiait* 

«ltw *R\ 1970 =Ttl*13 3U1 
«t3C^3 cfeftKWTOfl ’f^Jl ft*l H'75 »|3M 
1959 5|tt«W 3U1 ftWW *1f® C33!1t’l3l 
^-C3tl^3 600 cfcftiftr^t* C3tfe cfefti 
fsft>tX33 WW1 1 , 22,011 I «t3t« «rtl 

7,000 <t^WIWt i, ri»30l8«lww -4TOW 

*m*l 3t3rtCW« f^ltw ^^^13 ft! 
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*t¥HI fWfa 


[ 241 2f *111 


ftntrfll l*ftl 
*W «fft*l 1961-65 ntri 4$ 
Ttfn» v i 


«fMt **l it*, iifo ififwtsitft 
c*i-*rctf**t»i c*n w *itl:#reni , » imt* 
nwi frfj TT^ri nt»n 6,200 fwitfi&ti 



*H5fer® v f^iwtiritw >i^t«r 
C«fVJ ¥11 Itll <4S ¥t»j $1*^ ¥t¥t¥tf? «w 

¥1IW Hit? C<fll*n ¥C¥ 111 Cftl iiwfi «in fl 

11 1 iftw life ittotaw «irtlWtoifw Oflt ift* f 
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C*snit*ft, 1971 ] 

an* 13,000 fatntrafrta 2,455 fw,- ?farc fcnartaa ntateaj nwtr c*m*ra 
cat* 14,000 farntft&t*1 amt mw ^ta ft* fo'&t «tta<?ir® 



•pli faffed «ita<atr5 «ta*«a «m 
c*eara Mi *tw nats anta nr? near ffiw fe*w«a ntftraj 
naatir cawi era '•taw <a? na^cna w\ an I *faemti$b 
|%* eftar nafe 97 fdi ca?ta-attfi nwta? ^jtftai earn mxw i 


??fr yfa ;?* itnna nfirwiatfrtm natal ?*rc las n$n vWfrv 78*6 
atvatfte. fata *tftra <acnr? i «afr fafnan ft? i1 



irtwttnta twft 58^ 

$ft> w «rtvrt«Y ittn 3 cw 9 ¥$tra *tir* utftPiti ftlftstitii 


©tfiri nil <4¥ ©tash ftwfi 

¥ll¥PTl ltfl¥ «M$® fi ¥tat©i 

itn «tr? i ^ita ft? ftwfa wafpnr 

58©i ¥f*tain «4ittii ¥tn itifti 

iltt* itwi at¥iti> utttpitw utii 
W IJfftFlttl ftwfl ¥<«&¥! ltfl¥ 

Rfttlll «*t ¥1! II, <41 '■rtC^T ¥tl* 
Btlltl <4lttl ¥fttl?l ?CIt¥ I 'QV* 
UtftCTt! filfilftltH feiwtri ftuti 
¥««&¥! ¥t«t¥! «W I <4ltl¥tl 

¥fttnw <stir®i srtm «fti cit¥ «rti 
fti ¥f?ti «ffaftft CRt*t¥t=r ¥tiftt?i 
«m ftm cit¥ -fffe-t «r=r ftfifc ftwt^ 

<4tlflW! I 

RJt«Ptr»TtC¥iT C*jV*R ¥tl¥-W falfa:} 5 ® 
ftwflt ft. fa. ifltll *|fal $fa Sf¥l 
ftmroi <4ittii Rfttaii wn iti- 
¥11 ¥11 Itlft? lt!¥ W1 (¥W¥1 
¥tltl 111) I C®!11 WtHtft ?¥tt?<4^ 
wftii wr ©tiift ffrfiwftf flrwn 

¥faftlC!I fsClfcf-CllttW <5^1 fa. ft. 
nttii ifi utifati fawti ¥iwrpnr 58©i 
^fttutii fcntii ¥#s fii «ntii#) 
%«) ^ftfll Itltl ¥fttH! &Cltl! ¥lltl 
¥11 ft? I fa? ftlll ¥t«H 5tC? faft 
fcift© it? ii itati $ti ftfa© 
fccit«rc\ itn ?t£ ¥or iCttinfarnt? 
%raifa i 


itaft ^¥tit csotfa ft®»to ¥Wft ii*iw 

¥t!t?1 ?tltl ift© ‘it?? C¥ fa»tlV 

Vf <4¥fi> lilt® «t"lfa ?EI?1 ¥t& Iti 
¥jnRI ?tl?I ¥?J<frl ifafal ?¥t?fa 
ftlfalfltll ^?¥? ?!E1? «|f¥- 

fafa ? firrt fawtitfln' it?? it?t? i 
ifllfii 3itaw itfa? at?i iwti 

? ?$HlIt?’tfln ?¥ Clt¥ ?¥?t¥ if?? 
itftti fi®jtic¥ ?*ititim ¥tci c«fta 
cut! w itfilm ¥11 fenn ¥tii i 
fiwflt¥ llftt! ¥lltl ¥W ft«t¥ ¥«JfPTl 
iKltCIl f©fl ¥C31 

w ^t-ri 4¥t1 ¥CTR Cl, RWtlWft 
Cll ^ ¥twi ¥Tf Rlltll ¥C1 itin 
’fitl C»lt¥3¥¥ fiwtwi WCW ¥f¥©:f¥| 
•ffiitci iti wfi fiwi i 

«rttnit ^l¥tlf^t#tl ftfas ¥tld 
fiwt^cil <411 Ifl¥fl> ¥¥1^ 

«rc5lti nfifit it? ?»ir® ¥t¥rt*r ¥titi, 
iti m ortni iffti >pi¥ti iititci ¥?ti¥i 
¥H tin ntti I f%Rr ini, it?cii 
Siifi¥ «mt¥i Tpcn tvm ¥ti^w 
fiwt^cn 111 4¥l& 1^1 11 <fC¥ til 
¥lt¥ ¥C1, ltt¥ ll¥tll 4^ illfi¥ «TClt¥l 
Clfet^s fid lt¥l Cl! !tlfl¥ IflTtll! 
Itfld 11 C¥tl ¥111 ljf¥» f¥^H ¥tf® 


* ft ¥Jtl¥t&1 C¥fl¥Jt! C¥tl. ¥f*1¥t¥1-29 
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ftTOa <5tm Tftjj ri cw 1 TOraa 
■TOftR TO*ra fraftar «rc*t«rcre« Rtftci 
at* I TOai ’Jfai Tops aft *ft, $f*i 

RWft ^ftpftTO* R$R®tca dftl TO 
*1*W W RtRRtRftflF ftTOa* C^STRPI 

Tt*rw» to cf^i fwi 1 toftr fe*f*rwffci 
^R^t rctr— ftro afts tffttTO* 
ft *£*!*, ffR TOlftf * 4)fc{tft7 
fta^a rto Rtfi ft top 
to ? 'TOr* TOifa ftro ca sTfwwia 
Rfaea to ttftcin tor* toft 
„ to ft *r*r cafai Tor 4a<, a**- 

Tor ftwft f¥TOa wvftRa 

fftps to*, c»r ten ft®tRfai ffe«i 
RTO* TOl TO l 

fji Rr*t*rft «tt*i TOftft-ftwta 
*RtRa-fRitl* ^ TOnsftpl TOM « 
TO’ftwtRfr W fftTO Rfa«. RHtRRl 
TO C’Ff'B RTTO *ISR I TOtR ftft 

TOTOssl^t ®fr* Torres 
to tor—^torr rr* 
'ft® cwftfa, TO®?^ fefia-ftRjftfc?* rrr 
% s?r ft? cto $cr «^c=i rtor 
$to Rfa c?«m TOaj 1 

•ft*! TOR-vft-faaitR a*it® ca 
ftT® prafift *K1 rri rr, c*ft c^rar *^a- 
^■rHft wtft TOftr rTOri to toc®r 
aftttRR toj to topcri ft* aft 
Rptfrota to ^TOTO®«rpkr® 
rw* *wi fai a*, «taz*ft oil to 
?r$ nte* 1 

$*fTOftR ftft rpr—tops ca 
fttta’ Reft*, *1 at® to* *t£N at® 
artft TO. a*, $1 to »r«t»*? 

TORft atf* I WffCW v '{TOR*! 


RRftft* to* f^s w ^ 

«rrttc??r ’itw 3 $ fiitfc * 1 * 1^1 
flw cn« 1 *i» «« 

^ fatfluffi cwrt w nfntu c«ilf3^ 
vftPF, ®t*r«ft^ir "t^ * i**i- 

fNrwt^lv ■few jfw ww xkr 

n<« wv\ n ft 1 

(US*}* ArR* ftWftJl f«. C’f. ’'Rtf. 

f«. Rt« ft^ft *wr 

^witftv witRi ■« 

4TVf*<^3J ^WtRR ^CS 5 ! 1 VWTPrt 

3 !t««ft fl i ’T^rft^i wfftrfi «t^ri 5t|tnftjtfl 
ftcwHt^ ftftfc ft®f^e?5 *ffaftft! QftU 
TOR I iTOfiill CIC^F «RPTftr»R R<nt*(f «<IR. 
ftf. f’b® TOJt*r^F «lt>. ft. nt5^t^CB<f. 
ft*?R <R. Cf t?tt»rtRl, CSCRftWl- 

^stftsl c«ft* ^f*fJtf ^ cr- apt^r 

cRt* «i«irft^ TO. «. «fTOR. RtcwSt 
CRC? «RR. cn^fft am ®^5 4R. Rtwft, 
^9ft c«tPF «ftft TOna TOtT. Sfftft 

cRe^ ®^a «Rt^. ftitRli fTOTt® crc^ 
«RR. ftciftatcor?, *tfft*1 CRCf 
«rajtnaf *«. cate 3 !^, ^e*at«rj cto 
ft ft. torr, ft: *uiR,^a ft. TO*. 

caR, 'Bfajft^ ft. *ta. ft. fet&a*ufr w 
«iartn? TOftfc. fecaRR, c®*r*ift cRct 

c*. ^Jt'StsRR Rrajtn^ ft. 
ft. TOpf*. •tftR Rtrta’t cfea 3 «wjt*f* 
ft. CRRStaR « «wjH* *▼. cistcRR, R««« 
cfc’f wjtn* cf.'cvfft, atftjr ^vitk cRcf 
©fra i ft. ®#a TO. cae*ft ^a* ft: 
®taft§. $TO*r w\ cRtftrafe atftai crw 
TOfte^ftftltR W- A*- TOR? ft: 

ft. Rftt. ^tftWRff I 

ft^ft ffR 4il Wt^ltit ft^fR 
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13fi» ftftw ititw 11* 17® 
^firaii 3 * *71 ift® aitai itita 
fMtft® i®tlftj ®^a ataasns '« ®la «rt7 
f%. cs'sftfii ftart feifa® at*:® 

iftai ft i #tc ?3 ftft® ®t 7 i f=r«r ftar 
iftta ifc® 77 i itala^f itita ^f«tc=ra\ 
®fca i|)a ®1 itaai ^Wia $ta <st3c«i *tcn- 

571 f £77 *vflr« J tfaFC 3 »t»lf«P« <7f n* \ 33®^ 

* f"W-ftwt3 Itita 7®tlfa ®&ff 377C3t37 

ft*f 3£17 ‘lt3 IfeifJtl ftr^faatatl C®5l’ 
’lIC#, <8 7f$-ft«t7 1t1t3 1«tlfa 

®&7C¥. C¥. Cslfil ^rtlltwi ¥£33 ‘ciwt?- 
cifc—$fci itra*! writ's c&prtifV, until 
1t1t3 1«tlf® ®&3 fftlfata ItOCT 
«rtClt5T ftl? ftl *cit7fl cfcfc «riM <7&- 
C31t3 ^3 ^Itl5^?f’, f Cltl Itita 

i®tlf® ®fra ft. ft. artltw ‘®tac® ten 

«umt3’ 7"1t$ WfCTtMl ¥£33, flt?lft*1 

« itita 7 ®tift ¥irti¥ <i$s. 

7£17 ‘ftfeftf mtfi® ^ cfePwin 

aifiwCTfin* i-i£^, fft-ftwti itita 

7®tlfe ¥*IJtl¥ <71.fi, W *3t£*lt531 ¥£37 

‘astar&a Tirifarf aftpa f ft <74 wrift* 
7i7ir *r*tc^. nrK-ftwti itita ®fca fa. 

f«f. ft£73 ^TtWtST f777 ftl ‘ifa ^jtfjt£¥l3 
3(1 717713 J ifa® C«55 flfa*’, 
fcfarftltl 1®tlfa TTlJtlf ft. <77. C«Ft3fa 

3ti7 ‘ftwtfaewPiraii srrfa lift 

¥tl5ta* *ntf, 3371 3 Itita 

l^tlfa «T7Jt13 <73. ft. ClNtlt fftWlOTl 
¥£37 ‘fclBFtfa—$<33-lfa>3 ®t3£® 7^ltl 
Willi* 37770' <77< C371 « «Tt*lhftWt7 
1t1t3 1*tlfa ®tS ¥%3Rtl wtift Ittlt- 
571 * £33 ‘7tf7 « «rarff Tft^E® <7E1E31* 

c^ratfn irfft’ w# i 


1®tlf®3 *t3l ifal «t£*I¥ itita 

f3f«3 flC7 f7tl7 I^SI, lfClt57l-53P « 

1C37H-1® Iti 171 771 <7®t?1 fl 3®t1 
f*T7 ®^3 7®«7t® < 77 .^. atrw^al 

^ITTflf >7. f«. 3t«, fTTltftfl 1t7»\ C73\ 
®^3 Cf. <71. 3tlClt1t77, 37JtftC®f7pT7t3 
<7t77f,®^3<77.<71. Itftltll, ®&7 7^7737 
33 <£ff3 f C3f W3 flf 5 ^ 3 3tfl3*7 

faatT^ fWffe citfiff rf 31 ci7 1 ^Ttart 
f^lf7®rir73 firtTR felt5t< ®ta 3t31- 
ffltcn IStlftrf CltfTlf f7Wt7 7"1C^ 
<73515 3jtClt571 77, 3tt3 ®^3 ft. Cf. 7t7t3, 

®^3 aftariti aft, £J« 7 to ac^titTTta, 
^Tftfll fi^i <135 ^1 <Sf 71 f«7I 

771tf® * ft^ti iMfV® l^Cf a 
< 17 ^ f3wf7 f^stcia 7tftf 'iftca^a 
331 «77^ <77tae 'fta 7J^!#3 77 
ft 1 73<5ji3i iftft, ifhtcaa atarriti <773 
lfo7f7 fff iftafi ftcutl® 

ftfife ftaatT’t <733 ftwt7 f^C'ltia «fft- 
ftfteia f«7 fta lift iftinra ^rtutfa® 
frai 1 «m 5ta fti aitapfcita ftfftffitaa 
7t®*7t^ai <77^ 3t«7J 13ftC73 C1tf7«f 

itii Tiftftftcia ftef ftftw iftffw 

<1^13 lfflC3l7 3FOrl | pHB 
C®37 'Tftf <%7 ® 3tC77 77 ft I 

«r«j<*i iftfta «rftftftm 7t^7 

vraffe fia ciitatf aTWtf^ca- 

ftdi i «rftftftci3 <®tro tw¥- 
tftw, <7^5. < 73 . 15. ift ftaifti ifti^ 
lean <7it®i ^C7w aititwta, itart¥ 
« 7311:77 714*17 4fl¥ 7f3®f*l 

cww itit 7jtwtcit:aa at 37 fiit# 
ftwrTtfat^eff ftet <7fl fteif 
7t7 I 0f 7t3C77 11J tftfttf?® 
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c«rwtf ftpufoi 
ff»u ^r»r<5n ®rfj?f^5?r «rgr<54 ’r^iww 
Hjrrfflpsfa at*ir55 <▼$- 

aftaptH 4$ »ftsmi Claris c«tch ftcarca 
c^ftHTata at* ▼wfti fag f^®*t=r 
▼uafcHa *ft3t g-5t*r «rtrn <®£* 

atawa fawtatta* ▼Hi nil ▼£▼ «ita5i 
c^fsn c^t*f ▼raftgtai 45tc*5 
▼fttaiH caHafa ’rt $ra ^1 c-ft^ta 

CHfaNT *lt4tC?5 5 t «11 =n I 


«w«fai Hftfa5 nf*w « cnftcw- 
cnfanai «tfaftftt55 ^a-Htwwa w 
ftffo *K& ftw, fa« ▼fttWW Hfa 

C«tt^ 6/7 fawtftfcfa fft ftlftf t*TC55 
C5tt»M«f*!C® Hfaat5 5J5TI 5t4f|*l, 

*tm atai «rgfa«rt* apgjN are 5nft»i i 
<sft5J«, arftTalEH ^T«T< 5 f1 Hftftp* ▼f*lH t 
*ra ftare anft® 5m> ^t-n 
▼ft i 


ftata-JRat? 


bffa* Hfira rar ^fara 

^c4t»r fcsrttwsr 

ftwtafai 5K^t*r atscaa Hitanr 

«▼▼%< *WiPr* ffaa ^*rtCT 

cski ▼w atfwu ctw ▼ 

aprt^tft^'Sl ft53fl 45<, *& H*»tC# *ft55*rt5 

m 4$ wn iWiftv «rnrftR i 

Cff ▼$▼ fc«J5 flftFflf 4f f *5 

atntfftf *nrttf afantntra aftrftfa^ arfinti 
«rw ▼▼! at5i fag «rar «rfa« «rta* 
naK gnrcf* hi 4«ra* *rff ffw ten 
fc«.nt«ra gai Hti ft i 

▼ftra femw sg? w^ftor* f nrH*pjnni 
n<tri wnl car? swt* i atfa* ft«tafai 

nftvtv «rf? 4*13 5$a nwfa catn 

TOI 45 Ht*l 4^5. fa. 4*5.—1?1 
4t*t ft$HTt4 C4N frttH, «f<t^ itWHl 
&rft? Hftw Htffal atsa ten a 
fag cHcf ▼* to iff *twf, n farm 


▼n 4* fcHtn i at«55 caa ▼tiffc 
HtwHtftH ftF nc^ ▼tear Htntt^, n 
▼« <«fcs. ftr. <4 ^e». acitanl 
▼ittw ▼^▼tS ^ffta ▼TfffWf 

f^ai 4 ! ▼:?, ▼rmft cncHif 

<45 ftg 'gftala Htn^i ntw I 
fffH ^*fttf <«^. ftp. <*tK ^ft5 HftfCTW 
TO Vtaww ^tfC?5 «Tf’f *T5 

HTOHtft?!' ftwtatH HCT fUR I ^5» 4^ 
aptftatC55 C5 aitf 5tf5 5?¥®l «tt«l| 
5tC5, fl aw.I 

4^ fft* frttH %5^ 4g5 Hft*ftT*f 
Htaal HtC5 I 4<R *rff <45 «T«t!5 HT55flW5 
▼tff^ 5t5t4tf I 5lftpCH5 C55 CHT^ 
4$ HHt< CH ’ItHtf *lft4t?*l *K«r* ▼« 
5t5, n 4?ft4 ftat^l5l 5Ftf 

FtftCfCHH I 

*rtsH chrI hi c^ 55 , art* enr* 41 
ft“ft*!T5^ Hf. W ft<5 ▼55t5 



106 


[ 241 *1,2t mri 




mm <«ii ni¥ ^sw in i c¥i 
it** « ntsr if* 4¥&1 ftftfc iftft 
Hi if* iti, ftwtffn fticie mm 
¥*o® w mi i 

®t: c$J it* if 4i< ®t: ft. mi iftni 
ltl¥Jtftl¥t* ¥Jtfll¥tft*1 ftlftltldl 
¥tfti frit* cim&afr® ifti &ntc* 
4$ irtti frvttiri ¥di¥i i «tt if il 

dit*Mfi ftisN I $fi wftll 1956 ini 
As- ft. 4ta «ji¥ ¥« ifamtfas mi 
in jtitifti ifa-«r*rtif itfatfi im 
1966 mi i w itHtttCI 4$ 11t<fe 
ifti fcmi «fll niti in fctin mis 
it* w m cm mi it¥iui in 

A ¥rfti tafti ¥H 7 ^ wftitif citm 
in mu i 

ftjtttlf Hit'S ii atft* itm* ivt 
clif ?>(|5 iftfas ir^fni it®i 
*di As. ft. As 1 iftd* ftitniiifti 

4$ <ftftj&S iftft 4¥fi> iftlltlt* H I 

irftl ¥tl 1 OT¥ ¥f ¥ fevtl *tlt*ft¥ *nrt< I 

1 *Htl mtiw Ofttfft* Hllft &VH ¥1 
411 cm Iftft ¥ lift ftlt-¥ltm 
¥1«M ¥111 

«t! if ¥ $tl l¥¥lf *1 4 $ ¥1 1¥1 
m 8{8 fij^fctif mti <ji¥ ¥ nftdtfts 
¥lll¥l 4 H, 7 f 5 listen *flt*fl¥ lil 
¥tftftl ¥Clt ¥1 I ftl 4 ll¥ 41 $13 ¥tl 

iftl *ttll ¥$ ¥11 111 mu I 

f*f|fcfctff Hits oflfcit* n fa^iifrn® 
lt«£tt|i>l, Cll¥ ?tlftfl¥ fHt¥lfl¥ 
Utfl 11 C1*tlfl¥ ftftlll, IJtltl 
Cltl 411 C¥tl C¥tl IJtltftl ¥11t£¥ 

ftift* ¥£i itc¥ id fawtifi?* mu* 


A dfft ¥ C1C¥ ftt¥¥ Him mtC# 
lt?« f¥| itlf Ofll & 1¥1 utfa* 
faltll ¥ ftftlll ¥ftl¥ 1*1 m I $ 
1¥1 Cltlll ftflMtl fell! 4^ 4ft ¥ 
1l¥tl H*tl Wtft fllllltll ¥tClt¥- 
1 ft ¥111 I 

®t*. if *ft 32 1f1 H* A 4ft ftll 

muti utT® ictctr i ftft i*fn 
¥n ciftnm ci. 4 ^ 5 . ft. 4 $i. «n%i 
of ci ii¥i 51 f«w « iftic® ftrii- 

¥fti ititil ¥111 'astifti 4^ 1«SB ^¥1 

¥ itaf orni citi citi cifi ic^tm 
¥t < f¥tft¥t¥ Itftll Ofl 41^ 4tftim 
citini ftm i’4ti ¥iiti ^mt% citi- 
4ftntl¥ 111 lH ¥11 I 

4$R ft. 4^5. Itll IC^tHI Wftcfl 
^rtftiiii tiii¥ii ¥n orn cm ci, 

¥t¥ C¥l¥ Clll 41 ¥11 & ¥t¥l 1ft 
¥t¥t¥tft cit¥l ltd 41^ 111* C¥tl11: 
Cfellll iftlTl 5tl Itl I WH ltlfl¥ 
C¥tl11l^11 1111 ll(llt1 ¥ lift C111 
cm on 1 

4l iifiti iti¥ cm cm— 111 m 
4 ^ mti ^ni¥ii onti ni itm 
¥¥*tt¥ ¥tl 1t¥ltl1¥ ¥tn l¥t«tft¥ 
mu cifti ni iti 111 itim orn 
A tiii¥ , fi ftci w*r ¥i *rt¥ii itn 
f¥ 11 , ci ftin nifn-ftifn mi 1 

®ts ^ 1913 ltd #|111 ¥jftd «W¥1 
¥1*11 1933 mi ftfl Itift^ ftlflltl* 
Clt¥ lt¥¥ ¥11 1935 ltd fcwil ftll- 
itm *n» itf¥i ijwtii itiii 4^ 
1938 ltd ¥jtfll¥tft*t1 It^ll ftlftltll 
Otl¥ ifrllfc fe*ftft lt¥ ¥1111 
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fSTHfe afffa to *i^ W 
jrcatc** fecto 

¥tc*f*to atot-r-totatai 4$ ?to^ 
wrcto *t%t* aattoi* ’i? jjuftcvr 
faf»* arc* *sr^fa?« fenar* 

c«r*rTw *m ton* i 

1972 « 1973 *tt* ^ata mj- 
**t^ toata tolftal *C* ac* toaftto 
Wt^ll fiat* tot* « atoN TOI <a*|5 
catato wtfton* i a*t*a ¥¥*r* *tfro 
ctV* ‘afcft *r* atscaa «raa ^snrrtf- 
*¥ta*|' tort 1 * I 

attflfaa't* wto *!S atoHtol 

50000 ar*tla a*a cwr TOf to atca 
fro <to <*$ faatfr to* 100000 
attoa wn cat* ^ to* totofoa 
$c* « =itHtf^«r fcawtfa* mi avar* *c* 
tffaaft® c«rai *aca i ton* to nfca 
^W1 **Hj¥* fa* I 

*tn to $13 

ntcatfaat* atoNntcaa* 50 c*tfS at$* 
nt% fa® *c*i *r® ®tc?a $-*** 
total ton* to nto*ta ^ tot* 
c^ar to to^a *a*t* naa atatfa 
mnfk *to i 

»*8 $fi> a*t*tt*ttaa <4*-tolB* toa 
to 550 ntfc® »**a «rcwfa® nt*r* 
60 «fto «TO* toffa* TOn**t*l 
c*n c*cafa cat* to i 
’Jfaat cat* 18 c*t}3 aft* tc* w 
ton tot\ mrci *t® mm wax ms 
ms to—’tor* c*tal3* art* 480 afai 
to C*t*|5* *Jtn 0* *tl* I 18 C ¥$ cat* 


33 <*tfe a'ft* to* to w v* ms to 
tot* to *c*n i *itcatf=iat® ata* fcnto 
to* to toil:*** c*rto cat® na* ntat* 

** *ttW C*%l to W «ST¥t*t? TOT 

cn atn*TOi ac*tf» cn®fa 4*fa® **tn $*f3 
c*t& toft** -arc?* ®n fat® ntt* i 
$ <sr$tt-*TO* aar f^nr *w* *n% 
sr^t^t-r«rtc=r« *?ntf<s c,rt ^ 

«rtof5i® *rt* «itc*n ¥it* 

c*rt^t?j5 nf^*rt c t >ntc# »rw 
*rflr^r® c«r«i ▼«* i *¥t*t*tft 
'Bft^t? *fj ^ <sfc?* *tftm 

mi & *18 *^t*t"f*tR* *»* 

ntf*w »rt*t[*T ^c 3 ? i 

«rfai 

*t* f3r i w *i ’rrt'flf 

n«rrr< *18 s, ®i *i i «it« c 3 ? 
«*^}85 *Tt* ^JtC’Tir 11 ¥1. C*dS C**H 

¥n*fR 5 fhifffiPi*cTO« c^ «cn 

¥ic* ? ^f5« *tc* to 4*f5 
Wl ®tto ***■*(%* TOT C* to W *1 
‘ca® *i8* acac*, to aarsa ^Tt*f 
*ai to f* i ^ tom ctof atca 
atw TO to i *® *-n’ aiwa acaj >fl{8 
ata >5 Js{3c? toPH ®wci i nttaTfaata 
fc*ww a**rtfs 4$ *t* ¥*c*a «f*f® « 
^jS-a^i^a *** ®ac® to* l 
fawt^caa tom, c^a*r«*ta $*$ 
c*t¥ nm\U -tiis ft*, to 

cto fafaa*i ¥W mc*¥ ca 8 !; <*<f^ 4* 
tonalTh ¥*¥tc«a to fa* acac* %it$ t 
atcar atcar cat¥ «itni ca®ta- 

®ac¥? *6* to*t«r cttai to i ^ «srt*a 
dW* c¥* *to# ®mtf* toi c*c* a** 
*to* ^n* *c« area i 



108 


[ 24-t 2* 


SltS'sfsWtS 


atft toswft srira 

st**t«ri** to«tit^* *c*s fagl 
f*t5*fct*t $f* f*wi st* *trs i w fat* 
4t arfs* st«rs4 ftsto ** ft. «ita. ss. 
stts <4s $st* srfft** it*i i or**ts* 
f*fa* Wfa?S *"*ttS* « f***ci* 
*iv fafs* srrho *1 all* cits f*f*i «rst* 
stto fsis 3 ?^ st* stis itoNfai **stn *t* 
<«t ft.sfa.^s-aia wtcs to«i=r i «rft*if**ta 
C^nt’T *tt«FJ* C*St* $fttot*ftft *&M 
*1 Clftot** fttofal *t«ll*S CS, sifo 

*fafar nfs*t* ft. st*. <4S. «tft**ij5* *iti* 
<4s «tst* tost* f*ij^fct*t «srff cm* 
f**tto st* i A to**rj5t** *i9 srt*t* 
^ art* cits to*t*® stft* c** sti sitt* i 

affatst** *f *1 *19 > giftt** fat-i* 
«tntw* i 

fitotoi *t «r»rts st*« am** ca, 
*Tt*t*® aifir swt* c* w «W tail 
at*, cst *rss c*tnf*stc* « f&fsvrfs 15. 

sits. <4?~<4S 1*1 'SSSlf ^f**1 *t*tg I 

St** *t^*t*©-<4* to ft. sit*. <4?-<4* 

*tnt f**fa« ** i 

ml *fc***rts t*$ s*«r*it*f *rs 
ntt* I st** f«*t*tor* still, afft f**i*l- 
?t*\ **®ts to*t*« *to cStst f*:^s 
st* strs i afcts* sttintsrfarfafar *fas 

Wt ft. «Tt*. <4S-.ll* to I 'SSJtS <Jtf** 

to ftostfttostw tot*! *t*t* t 

fcsitl. <4S-<4* *tst*f*s iji*-«fatft l*t 


wi to <rsti srjtf*t*i MJtf*® <4* i*i 
tost* i f*wt*t*i st* st**, to* toil 
ft. sits. <4S. ?<®f* SSI Sits I 

sftatats* «t*ntsi, se*i, ??i, s*. sw 

i#sl, »i*a, *mi afiafa—<4** fs, staai* 

f**sc*a sjt*ittw afats* stti’ttsjfaittfar 
*t*s si^p*s wrvtf ?f*si sms i 



startif cats swts a***t* toit* Pi.ft. 
sitt srt*tt*¥*—«t*i'55* ataaftosts* 
toft* c**tt*a ®ft* CSttto* 25M sflsitif 
<4s afaatfas hits *wr—st*ti«f sfs* 
ftnti* ^ftnt^ sfrtisi w fs si, cs ***tt# 
♦frtsi-t*to <flt *snt ^s st«s i 

si sis ns ftst, sjttjfi, af*i* 
^•itsts nslsi sss sun <4*^ iftntiw 
nftst* 20 csts 30 «ts c*t^F cnts i 
®t* csttfel** srts« SCTS, 24 sftl Sitts 
St?* ws C**t* *19 sitsrtf *St** 
^stsl im* « S*stst* 4C0 fsi*tft5t* 
ntst* ^ft c*$t* **tt*i st* i «if«ft 
C*?tl*5 stw *J* *f?t* 4 cstft 2 W 
fttsi I 

*tstn*tm* st?* c*fh:iprs'8t* f*ts 
1*1 c*c*t *t*i ^ **t*a c*®t* *s 

sstisi st«s i 

*i sc»i sto ftn<srts* cst* srtw to 
sts nt«*i stcs <4 *a st?* si*st* ^"*tt^ 
<®*j sit i* sf*to«tt* sftsi *tt* *tst 
c*®Tt*i ftns cart* cssii st*s i 



PlVl 9 TftVl-’RVt* 


a)V-"f V*tlW CV*|| «t5fa9 Tvtvi- 
viwt* cv *r*vtv nfivs tow, si 

SIT, VtfrTft «WST am PfVtVttVV vvfsv 

«rvvtv Tftis vtvtv i f-rarhr * nil^hi 

9^ «t®V 4Vf?CSTV V& V*. 4tV StV 
TIT *(tT CTVtVV ‘v^VtV Pwi* nviV 
( Wf3( 9 ftwfV, VtVT TWI, 1966) 

stv $fvs *rt«fl vtvi «rv:vtv^v frvi- 
vjwtv *ftvtv wi *ttvv * 35 ^ fNi ¥ii 
fcfcs fin i $:tvv fvvv, n^« vtTvift 
vjvvtvtT fvg$ Tftvfos tv fvi v^ 

V9fV9 fvfw* VVt*ft V<Vfa TV Vi— 
VtStVtftv VVVttW VtV VtTvft VJVVtV 

srtvtvv i vt vflvi v^vtcw vti stvtvl 
ww vi—nflvi-v^ttvv vtv ntfavjSt 
«r*nr=v * fivtvttvv *tvf®v vvtv ftn vvi 
fiTtVtWl CVtV fvvtw «Wf®V f'ww 
cvtv ?vv*v ntht^ «pfvv *v vvv^f 

VJtTt* I Tt£jT?1C® 9^ *1tfvf® TC9TV 
VVI VtVCV* 5TtV Vi—$3*^1 fVV<$tV* 
^favtT 9 ^tftVftVV VtVtV feCRT'e VtVtV I 
fVVtVT CTtV fWfvVtVT TV* VtfrTft 

vfir ^ftfvsvtcv fofv sn *?, stv Frvi- 
vnrs cv ^v TtVtv ^tvtv, stcs tfvt 
cvl I ftvtVV cvtv ftvfvvtvv Wv «irfj- 
T^tS Vft CVtV *tV CVV1 Vti VI Vi 

vitro &vtvt% vl tv,' 9tvtv fttvivttro 
wfvtvv <*$ cvtv vti i ntixT$t 

«1WT VN5 PlVtVV Vtf*V *1tW, tVV 


91 «mtv* vvv CV* VffKWV VTI fNl vvi 
tv =n i 

PtVtVltVV VVif®V fvvv fag VVt9 CVCT 
«KtV VtV VT?, TttTT VVTVV nfVFi 
•jf fwttVV VVI 4V* 9| W<Z* TtV PtVV « 
TttSV T55 TTtfl efCVtTV am 91 «**vt<j 
WV T*VCV fcfcc&ff*Vt»l 3FfCfV fc*fV VV- 
CKV C^Sft 9VV «ft«H «VV< 

VHTfV <1 VttTV fcvv 50% vw fr^lv® 
vvj i «rfaf¥tv *r?1^i-vTVTtv Prtvaftvitnv 
VTI fehT, fvv iB^cStfilVtT VH 

VjfotVCV fvevaftVTtTV VTI 9tvl TtflT 

•a^tvtv i vtw {5fofctf«vt*i 

3FltTV VtCV CVTttV 4V 5VCT, CTTttV 

{S^cStfvvttT «rte vvtvv f«%9 >ni5^vS 
cwtv vrvTtv «rt* o»v «1 t*tvi vvIt", 
vt®tvt9v, vtvtft w ^frPmtfrv 
*rv , lvti®« iS^tfetfvvtT JFlttv vti vtvi 
^ftv, WTtv tvcvaftvvi Ttvv fv Pt- 
Ivvtw TV Titvl v?jvttv TtTttV 
ntvtvv ? *ik-ntk vfv ?fi«ttv vi tv, vtv 
cv cvtv nvWHjvvi- ^ttcv nHw tcv i 
S vtTmvn vti vtv, oivvv Pivvcv vfv 
VTV TTiS TtT fvv—r®fv vttvv TtC9-VTtV 
^tv fvw frv) f?tvv, «lf9fvtVT vttw 
fvfvtv <TVV TvVvtV TtVJW Psfv CV 
TtisrvivS frtw, Tttvw Ptvtv 


♦ lifts ftvtn, WVt^i VtTV, vf5|Vt9l*9 



lio • wsfoifa [ 24-r at 2a »Mji 


af*ifta ^aatai at*tft$ ata i aifcfftffc 
c*rata atfia aca fafwri ^c® aPr 
attaa flaw aara c*$ mt c®tcaa. 
^taw *tww ftwi at®i aato ta art* 
a^*if •tatff facatn ata caac« ntm 
<aa* f«,atf fratff «rc?iaatai f*iPr®®tca 
* ca\flf®tca atria caaHfa* •rlN'i 
aac® attaa i ati ftf caa ft* car* f®fci 
ftfi fare cnrart w <si ^mrhr fare 
cntata, cal aa caaata atfihr «raa ftf tf a i 

ftf f 1® fia ai ft Wtfi* anpi f 1E11, W5- 

faa fti-Pif f a"ac#a *cr«fj Tf®l f*at«r 
ffCT I ftl afaftfl-tWCf flff $ta ff- 
wtar f ^aj aw ^tf ta ftaa, f taw $ta «ft*u 
afftta ww caa $tcf at«r*ra fan naca 
ortata fare fare care ai *a ai ftfi- 
fretm f<*tffraa wta fWfta ai 
atfre aa—ft^wt fafcaa ajtantaafa 
a* tea ffat* ift fa* *tar* ftfare 
mu vpin ftwatwi ntfr^re aPr 
«tw ai attf, ftftatcaa naifere aft 
*f*aa sn attf, f ca ca cata aaww aalfi 
«raaca nfm are atca ai i ft! a? 
af faratcaigf xta ytcfa asan af$a w 
atari Ufecttfiata »ma mm aflptw 
fiff fiton area; ff fa^p fre 
&frta i ®ft-aa aft aca * atlca caca 
a*a wraa caai, ®ta ff ca aca 


atari ? fit eriftwa rtjrtaara *tf*re 
aaata aatraa rtatfaca rer« *tf ata 
arar if wc* i fia tea atra* fcatat^ aw 
fare ai ntara alatai ajatta alt aca i 
^afa^v aitwtwta aca aa^ai-araTl 
wftaa PiafaPf^B feata«fa %wa vn 
ca & ntci i aai—(i) nltvt^aa 
f&Si^tfaata srtcaa atcsfa ^aa 5o% aaa 
« aai, ( 2 ) afar m a^ta •fa'la'ta 
‘Zwti* «rcaa arai atcaa caataf%* aa1a»i 
aai, «<a ara 25 % aaafalty^ aai—<al 
natota cam; <ta^ta atai «mi afs« 
aca at<acaa aftvta aaa ^caa atatai 
faw a^fa oresi cac^s ntca i «*aia 
•ta^ata aja^i w\ cat^a^ « atcsfittaa 
Ftfaat'8 aca afca, (3) afa ai m fafat 
caVPff n^fa aiaai -fai <aaa «aa «rt» 25% 
aaa faatv« ^ai i 

afac-fia a*ii «rratsR ca, «rBfa^5 Praa- 
ataaai data's: a^a«fa %at«a 
«rfptf« ac^ja aai at^’rpta a<® c-rca 
—^wwla faa^caa l^ata caca ai ai 
Rtfaatcaa atai catcar ai i aPr« a^a 
naif®!'® n^tata a*a®ta *aw faaffaa® Ml 
tafia aiaai ^a fif fafaraa 
mat atai aaiaa aataf-nna ajaan atfi 
Hirntara ftacaa m csr® atl fta 
<«f tnta j 
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fiSto jto 




^51 C3 C^ft (WlHHJW facW*! Off'Rt? 

m 'sitwfww ftfo «rt®^Fi ^jtferaTs srw* - 5 ▼?'* ***1® 







«rt9tw® cm TOtro f®R TOTO® «tto fefew cw TO i (1) cTOti> 
to TO to*, cwr—■■ nfrw«*n; (2 ) *tto ®Rwwr 

*%* tot, fo* *tw«fa to ®ro i ®>n c®r® *tft®— 1 to, TO* 

Njtf*® *®i i (3) toto fcfat* CT^n to to® fc*i® TOtff toto 

*P9TO to? } cro—:**f*TO, *sf9TOi toift i 

u& fcfa?® ^i, *ki iw TOt® toj f** 9t f%$ htar wm i 
fa* c*9 oft foffoj? 4*S> fs*i wft c®TO *rts®l TO®—-faffon® 
«TTO TOi toi TOnlft* ®rt®TO®t, to *if®c*ifTO tow $l%c?® TOfa- 

TO *»fW^ ®c®t® I 



♦f1^t«t'« a Tl 


®ft »w Wfc«* <sprt**^TO *tit*i *®l TO, toito: 

C<T^1 TO® C®, 491 TO9 TOT 9t® TO TO 4W® CTO TO®tTO® 

*m TO, f®TO*: *rfW nfwtrt RfTOR* TO 911 TO TO* CTO RtfRuW 
TOi Wfcn c*®i c«ni i 

TOP $f«C?9 *t* ^ 5(99 49* TO® TO RTOr 9t*tWM TO* I 4?$ 
*W ft®ft 9W *Jt9 9tTO C99 TO 1 4$ TOW TO® TO CTO« 

491 9tf® 4TO C®t® TO 91 I afc TOtCT* TOTOfc * TO 

fct*tt?9TO TOt«rl to TO® i *%f*v ®trow itfTO *®ni fcfarefa TOt 
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wfcttfroft [ 24 n**, 2 *nMrn 

*c* to wt* ntTO ntc* i oft n* fefro* wmfa y*\ <5 
»np to* *NB*«fro cTO ^nfe ntc* sin c*ra 

ntc*~^Ttfinr *«ti 1 

spra «rro <tTO$ *ni «rc*t«R-—w* fefc?* 3*1 *w* fefef* yzm *« 
?? ** ^ 11 35 «ttTOs ^ar « ^»rr«t*r *1 1 to*i fefro* 
*tt* *rt3f1x^T «rtt& TOc$ nt**t* «ft*t«r* ** m 4»n 4*1 
n%* fa* s^ntn' cnre **r € to fafste »i*«r>i^ to 1 ^g*t* 

^*f* fan* to«r ** *1 w»i^ **1 c*Fn*?rc** ^ TOft* 
v\i cto c** ** 4^ ®rc»i* fen* TO*t* m^t* ntt^ 1 4 «fa to^i* 
*?T *ft* nf*fa*l 4^ **T®fTO JTfft *£«*faw 1 ^*Tt* W C?*t* I «tt*t* 
c*sfe c^fe 4c* qw\* ntn^r to ntre* 1 ^ c*?:** *i«tto* c*tw* 

«f^* *t^ 4fe n* fef«*rc^ to* fen* toto ntTO nt*!*i 
*c* 1 toc** *t*m 4fe *t 5 * *t*i 4*1 ntn*n^ nf**t»i*i to i 




Protffaii 




*R*1* to« t*fc*r 1 4 ^ fofsau f*fe* to nw *n*jf TO 

fw nt*t *1 m nt**t* fen* 4** to* cmrs* nf**tw* fen* 1 c* n* fete** 
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cwtft, 197 ? i «r»wrfcto 

*ffai to 3 fcof* *Bfar, to fd <fa3tf«3 ^rtTfr^i stop* r «ito 

i C3«f«t3 <trwi 3t3t3«fa: c^fatTO, 3<? 3$ 013? bs^t^ 3C3 3W ^s i oisjof 
33t3 toi, *ttc$ *tfat3 fcoj* «r*i «f3p® 3i *ttts i «t*H 'Q "ifa* offat3 &3tw 
C3F5 offal I tflPfW ofgj^^ ^*t3 3fof tote *?®1 * 3fac33 TO 
^far I <3Df3 offafa 3^ C?*f 013? ^5fa3 *W*W 31 cfcl3tl>1 3tC3* I 

ofcani 3m k*to *3-c3% 3faf to <3t«, iwafto 3»ii 33 W 
31 c&T3ti>i i ote *tar33» ^srfa ■sfjtnte fstf® to 31, «rt3t3 wi atet* to 
ow «rte»rtvrceirti, 3tt33*ft, *\\ c3c* 3tM ^ 43? <3fato w 
3t B offafal *3ff3 3t?t3T TO I offaf3 to* 33* t5 *tfa 31 33 ** «H33t*f3 
^f33t3 «rtw I ^*3t? *faOT3 fcoff^to® «fC3t8R 35 31 I *tart3f 3tTOfa 

tor® «tctom ^rc’TO «rtre I 

'3sfaft?l C3 33 fef%? TO 3"^f tofasp^ 3fa*, C3«to offal S3 

3*1, 33* 013? ^3 offa sfl | CTOfTO of^gj 3ft 3* sfl I 3*13*1 offa^f 

3fa3 33T to TO3 3CV 333 <8 3jt3 33t3tt*& Sfat3fa 3S3fa *ffal ; 

C333—'offat^tf^ I 3C33 S3lto offafafa offa sfl S3t* 3*T3*I tofl>S3(sft3 
33* ^3* CTO^ttCH f%^t&3 * 33tf3C33 Ofafa <«fat3 I C3tI33 

331 Ofa <2fat3 of3t< 43? ^3tf?R TOl OlTOTO (fa*lfa *Mt< I ote $$ *Pffaf* 
33T fro W3 31 3Jt3 3fat3fa ^3t3* offt* =111 ote ^ *t3t< cTO-«TftfC33 
■sfftaj 3t3t3fa: 3to 3tt3* I to 01ETO <33 Ofafa «fat* C331 3t3 i 

^I3t3 3f? C331 3t3 C3, ®I»1 C3»T <3Jfa»3 «tt3®1T 3IC3TCW, ^3 C3^ ’StOT 
33 ojt^l 5f^1 »|^1 *g&\ ^1 4ffet3 3^ ^t3*t3 3t3*l TO I <33 
3*t3*l 31^—33* ^«t3 331 to 3tT$ TO3 <3?t*5 3t3t«ft^ 31 TO 

<33t3TE3^ 3fat3fa 3*3C^ l 

3ft3t3 TO 5 ? 333 C?31 3l3, 3P«^«f»r ^33 C3J33 fa$l»1 TO3 313J 
<33? '33f3^1 TO3 I ^tC3 off^f^<® 1 f&l3C3l3*ft3l, 

^tfarc&firal, 3FtC^3C33l, C33t3f%^lt3 ^^SJtf? 33C33 fef%? I f»I3C3l3*t^3l 

'e C33t3f%fc»ltC33 CTO BfC33 33lto ^fafaf»T ^3 3® «lt3t3 C33 
013? TO3 oft^t^f»T <fft3 C3t»lfaT3 33 I oit 33*3 fefTO3 

3t33t3 *3®fH3 I ^fakfattl ^f%CW3 TO3 33lto 33 offal #t&t3 

^fat3 3t33 TO 0)3? TO3 ^ofC33 WlH* o(fat3»f3 C3fafat3 31 faTO*t3 
33 I ’WtfwC&fifofl ®to? offatH^I TO3 3C3I 331 TO 3tC^ 013? WC33 feTO3 
W*f3, offaf^fif tofatfto 33 1 01^ 3t3l3fa5 C2ffaCl3 3Plt*fC9 

7 
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TO * [ 241 2* wi 

cws it? i TOt<?l tefro ivto TO1 c?it TO i »ai «tTO 
TO*i vc* <toto TO*1 iticTOwi *tfintwu fci? i wm 
Vtfl VftTO TOteTOFW iflTO «% I TOsfe CllllTO 

TOtvfv «tt« cTOrtTO ii f^rfipf^nr «flv tow tot «rtcro TOvi 
»fi?? iMcTOws TOto tov vi i *ot fcfro? f^?r«^s ^ci? itTOfa 
TO wi iv *?TO 3p5 ** t 



cfctTOwi 


<w «rr<sjvH , «i «mri vtot cun to, i? to «pw •new 
TO cTO fror iftv i i& i? cto TOwivftil itci ifaffc® i vfenr 
cto ^vicv vifti Row ya wn iv up cTOta? ra* vft to i 
cvtitvr ifftifv TO$*f Hcvi 

vsfiltTO i?te law* wfc TO TOnwvttal TOv evil f?w ifos 
wn m tot ifro to. felWfc* tow fci? toto toTO itro tout 
to i ftw tot <rt to TOS^ evd c«rii TO» w? itfttu 

ft* ftvtcw to toi to tori ^TOitiTOTO^vTOcTOiror^ 
WWtCTK* CTOTOffl 

TOT^fe? faftftTO CTO H CVlEWfat CTO C*ft Vlrf 
TOT W1S *tfiTO CTO %1 TO nfiHW flVTO t TO^TO CTOvft 
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cfWltTO 1971 ] WWW fcfor 

cwotcw* w*f^s \ 35 w site's* «tcw cTO cwtes* *jfw wwgfsrcw 

\ vuft www fcfTO* <st«tts fc*f*fcr i m *«rt* *t toti 
www fcfTO* wt^jwTO wkw* wwi I 

*w wn *tw, «ro* *twf*wt* fwste* s°w* 1 amtflft to m 
cs, www $fTO* wf*wt“*f5> *W 4 t 1 wfat’W *t^*t*csne a * 
*W *w *$ wtfa *tc* 1 wftTOcww* wfte fcfTO* <TO wttt* ewe* 

TO %s*tTO w? 3$w WTO, wtr® «r$* wfatc* TO wfas wtc* 1 
^ tJ^wTO WTWWtCW WNt^F® TO WWtWC** W*ICTC"f TO ml W*H 
Wt**t«St* 4XqjfrB TO stew; feTOrtTOt—'wif£^ewf**i, cwt^tcstfw&w 
^wsrtfww w«n *wi csew me* i 

Wt*t* WWW WWW WTO* TOftqj fawe?* *’*tf*Wt* we* stew 1 
www w«w w<k TO csew to fevtw ^1 to to cse*^ to wwt* t 
^ fw*tc*t ww* 7 35 fefcwt wtolfc wew* WSiwcww TO W*tW*tWWte* 
TO 1 wtwfc 35 ww, *** 4*? TOMiafa c*% 55 *1 1 TO* &W* 

f*w csew TO1 mi TOs* fww cwew wwtftw 3*1 c** 3* i wt* *$ we$r 
*e*i* rofr *tc* TO* 3& TO lUW-ilwfc WtTO ^f«W *ff*«IW ** I dfc 

**£** WWW WS* Capital WeW W"t?f wtwwtw fcfaf* wcTO wt*t**i; 

C*W*—W^flTOl, C&tWtTOI Hltff I 

f**e* ^csfwcwt-nj fas sc<w mfrirowt* w*tmrc:stw i mfewtewt* 
35s ^w *mt%ew* wtwtc* w*wts we* 1 ww-iwfc tjfwtTO 3w* 
S[w *wgjw to wew* fc*rf*wew wtwTO w*wts stew 1 ww* faw 
sft-teTO TO wtwte* wew* TOs stew mi w tjfwi wtw we* 

www TO* TO* tew,st* mi wew* $*rf*$tw wiwTO wswts w«wt* 

we* it ft-tftTOw stiff f ewe* tws fwe* wte* 1 « 
3jw ^ew* ewe^ sts cq*i *mtw TOfwcw ifww .‘W^? 1 wt^tewt 

♦titw -^t-tpTO w^3pa ewew to i <£ie*fc 3«twwtcstw *wi w* 1 9 i*tww«st , n 
wwt* wrw wew t^fa« t?TO fwwt wtf*es wwtwesw to* sew st* 1 
wrote** wwe*e*t e^*t* w* ww *ffoi to we* 1 wt* cwt tf*t*tt« 
*fw ewew^ wt* wfw ^t^wrt«wt* ww **» ^ wt^t* www ^fa** 
wtwn wwte*^ aw. 3fw wt* 1 





c^Ffwnr^ti 

«tt9 to c*rc*te si arc 9ft* 999—ftc*t9 9W toTOft <9TO9 
c*ift9C99 to *rt% toi m arc 9ft i «rtw to stew <a*tl <5 99 
OTtwrt to 1 <®<ra 51 9«to c*itt99 TO*ift to m 999 1 upr fti 5K9 
to *tt9*l9 totw TO91 9i99t9 99ft i oft 9Jt*tft9 9ft* 99 to 
911 <ffc 51 arc 9ft9 9C9J 019 999 9tTOft9 *t?ft <ros, TO9 9*11 
99 C9ft9 1 5i * 9fro ofc C9ftw9 9trc «% *rr^c»f <& 51 91 9ft c*rc*i *dtai9 
TOl 999 'pfw sre *ttt9 1 *ritai to c?<n cto, ft® jft « ^to»r 9*9991 TO 
•iteTO TOi, rctoftto 51 « 9ft TO TO 1 9TOr$ 51* 9ft cw 9ft 
c^to cto 9C9 crow to, to oft to arfwn c*rc9 «TO tosi ctcv 
•ms 1 <r$ to 9$9iw 4 fSrcfl ft to c*rt*r totoi 5to 1 

9twi 9iwi 9cs, 51 arc 9ftw C9ftt99 fc*tftft ^rlai 9ft9t*9^ to, 

49 ft* fc<i 9 ftTO «itn 1 my 9*91*9 to 999 *fjr to fro <to 9 9 mi 9 

TO? I TOt*t TO, TO?9«ftl*9 9t*99 9tTO « "to CTO \3| ft*fa9 
to 9tTO TO C9tot 0*9913 995 » *tflC99 #t% « TOl? 99 99C9 C9f*F9 
mt TOTO TO 1 TO 9TO 91 91919 99*11 TO <flTO C9f99 ^ 9*9TO I 
*|fftl9 *1*9 TO TOTO TO 9T3TOTO ofc 9ft tjft *199% l frftl *11*1*99 
919 m *tf99tM C*ft9 fsjf-TC^ TO 99*9 9WJ* TO "NPlTO 5Hf1 TO 

TO I 0)919 C9ft*99 9&9 9"*t£* ft« TOlfft I 

C9ft9 ( TO 9^91 C 8 H 10 N 4 O 2 ) TO1 f*ftft9 <9^*99 49&1 C9ft9 I *19* 
9t99l9 TO 9TO *9*9 C9ft^C9 1,3,7 StWlto^IlfW 9»11 ^1tC9 I 9ft 5 

« 51 TO 9Jt9t9l, C9l®11 TOtT9 «r^9 *ttotC9 ^9*s C9tC9tT® *lft9tCl C9ftR 
91C9 I f to feTO9* TOTO C9ft9 teft TO 9C«9 1 9C9 C9f99 TOC99 TO 
9ft « Vr$ C9«ft *lft9tC*l 9J9^5 99, 9l9*t V$V8 ^»t«T ftftlC99 
C9ftW9 *lfwl1 C9*rr l ^ 9ft i95ft9 TO ft^flw C9ft»9 TO91 
919 I ^ 9 to “(9991 1*2 TO C9ft9 TO9 I C9ft9 *K«9 999t9 9t W TO9 
999 *19199 991991 C3TO 99 I 9tTO C9C9 9ft TOC99 *19 C»19lft!C9 *lftTO 
9C9 TO 9$9 C9W «9tCTl 99 I *1C9 C9ftfC99 TOtC9T ^C99lW <S*®1 991 99 I 
Ult *l9ito *19991 «119 97 TO C9ftsi *J9 9^ 9t« I 9J99tft9 to to 
*l9ft^ ®lto99 I *T9f9C9 C9ft9ft9JS» 9% 9t? 9 *19 9lftf 9 
9tC9 I 9ft C9C9 C9ft9 99 99TO ^599 *l9ft I OTTC9J 019^1 
*19ft TO1, *tfi9l9 99919 *19 9ftC9 «Q9t& ftW 3ft9C9 ftftC9 TO 1 $$ 



cvarctft, 1971} 531 117 

cm W31 10 c«fc5 18 «tt 5tffo1 35 531 53 j 
5tim <s fafWi nt«3i 3fa, m «q^i te3 art35 Stotoi^fafaptf 
fafapsi ^tc=n 5*> 3tre 97% c 5 *^ *jfr^ 53 cm \ w *u w 
m *ft5, v>u mi ^ <5tst«tf^ 3tM *tthcsn 53 i to c3 5 ft *n*3i c^, 
^51 Jj"^sf C5f53^ I <£& 5frt5 5t*T5tC3 ^f5C3 ftc* *ttt5 

5£3 fafsir 3tci *W1 53 • Wft 3C*if5, *if3^5 C5f5* c<«5 'srtTO®! qftl 353 
*55 «rw 531 5t®51 c^fw* •tfiiw 533t3 «rc® C5%ira w 

fast *tw «fc^ <st3t5 *rfttPii 53 i «firc 5t*r C5fsR 55wt ar^» 53 i 

S5t3 *13 *&. TOW Mol 55W C5»ltC*13 C5f53 C3ta 5tt5 i 

c^fos? cn ctoi 5fc cmt ^Cto 53, 51 33—si cm* «rgfl ^f%s?tc«i 

wf53 *ir®3i m 1 fi 3Wtpra si cvf*i^tv *13 3tfew C3 stew *rtn ^1 *rc? 
3tC5, 5t3 Wfl'e *fa53l 3-4 5t*t C5f53 5tW i 4$ C5f53 5WT5 53W 5W 4 
33 5tt33 *ft5t3 3W 53 5 £3 fifafl f5*53 ^*3 5C3 fa* 53 I TO <fl§ C3 
TO *ft«3l C5»l, *tW 3Rt3C3 TO * Mol 5J3 **?$& *|f3*t* 531 55 I 
5E35 3T3 fapMtafesf 53W f3^5 C5f53 *tt«3l 3t3 1 £3 3t<?t« &J^»I 31 
GFtC3t53CT3 *IW 3tTO cm ^StWl 51-^1 31 5371* Wtfftfspg 51 <TO 
•iftRv 5*r fiftn 5t* fa*!* C5fai *it®3i c3?$ *ttt3 i 

C5T331 «ft5l, 3W Fl ^3»rtf C5R 3tf3 «133 I »ilM 

wwtrw R33 I 35 35 3C3 ^f33t3 ftfwi <M *f ^3% Wf5tf 51 C3t3Tt^ 
3*C3 mft f?C« »tt3CF I f^C3 ^WC5 35 ^t5lf^f® hwf-f5 ^fl I 

^t3«3C^3 Fl-^3 I ^t3tC33 C5M «f£3 *tf«3in C5f^3 

531 cm mc3 ilt 51 cm \ f333, 51 cm C5f53 bf33 5133W O 

«rc«t5% iimmft* ^C3J3 vfc ^®t3 (TO, W ^31 C5f3»3 Wi 

53c« ntflft 5H2i 055 bsf33 srro «jnttsfhi c5^ f3w**r C5C5 few 
5^65 35 »TW1 335 5C* I 3tf*t«fT 5^C33 3FS, 1964-65 5tt«1 38,315 f%C»1t«fIt3 
C3*fo3 f5^T« 5COT f3C3H C3C5 I **T3 1965-66 3tC»! ^ *tS*lt1 C3Cf 

fm ^rvm 77095 fTOiwtai 1 ^35 ^^3 m 5tw 3fir«fti 5^11 

335 »W f5tntant3 1 ^3 5C3T «TC35 51 ^t3t3 cm I 

«rT3tr33 Regional Research Laboratory 51C3C5 C5f5H 
5W tU5 5t33t5Tl 5t*R I hwfr* 1?H 3t^3 3)t3tC3 ^tW3 a# 

«R5%1 «M13% I 


fl?in*f 111 



Ityt TOtW* C*TO f**K * as aro to* fti 
**;rt **wi t to^t «ttsta *tfeTO* t*t w$ <4* awt* ataai to ca, 
croa fat *tfaata *M to* \fa ^ $a I fa* o*rt 

tottoa ^spt* «tc5&ta to «tm mi •rtsn ata i twrtww ftTO 
fawtat *It*twt TOR <«t TO TOtGW *tto i 

*ttota owl cTO, TOtw ca caa c®ea casta—^1 ^fa«,<st* i 
«nrt at*, cro 4W caa cTO tow aa-to %f toc* i cto fafaae* 
fas^f* 1 *c* TO *tca at? «rta vii*(>i ^tfasi 5 !* *t?K atai a*» ^®ca TO* 
fanateaft to wTO— to tom m**r toi TOTO at tom 

a «IWa (Potential gradient) <*t<% tfa:® <£fta 

30,000 croft, rna atTOn* atai ^ *ca to cwi ata &w TOTO *fa, ate* 
afa fatR-ipR al *faa-cTOW i 

TOw toa fa o»*fct *t«caa a* fafa* ? at. tow meal cstca 
am ata ai i ^toa rowi fa^rc** TOc»n aai *4* wtaat cac* ** 
TOTO atat* «rt*tca tofa* *tfa ataieaa atsta * sfamte* 

9 toPi* to TOt a'naatn TOal «rtcnt wac* TO i TO to* to 
ai mail a$ *ca TO i 

to**mc*a Rtffa-mfa TO am, meal rna tof to TOseaa ae** 
a* catTOca to caea **tea, meal ai caca* extent %TOt*1 to fafaea 
ata i aaa fa^a-TOa «rt^ ate*, ma cTOtTO aw, *1 ai aw «rtai- 
TOtata amfa can ata i m afaatqt to* 'ata TOto c*ta *fta *Frm 
cto tov^acra *t* ai w c*ta fafaeaa atai cto afaaa *ttoa 
to fa* *tc* m atata to i 4*fa a^ea^ a« fa^reaa ^tftTOi *fa i < 4 TOt« 
aaa caat ata cro fa^-^Pisr oat, ms caa-wal ^tTOia wten 
^atwta TOta TOal ata« artaa feaca aal ata, <aft cacaa toca 
Pca^a aaa w to* toe®* nw fafas to ata, mat a^fs® 
aa 4 am TOit to ^Ita ato ^caa ca^ta caa caeaf faatwa attwt* 
«rfmm i 

*m« a*N <4¥*maa-*TO TO,mwiTOtct mat* 



1971 ] 639-f95J«,-9w*fte H9 

*9R1 c*^ i 319199$: *3 Iw$t9 c39 c«tt* »ftw1 ^Ef*!*—*H 99 ^ C39 
f39$ ^fasr^fat* c?9i 9t3 i 9£%*9 9 : C9t* 

C3 m 4*ll $S>$1 *?prt3 *31 9t3 I 

f%t$3 3C* 9Sf9tt$3 9**fa C*t9t3 T C9£99 f95J9 993 C39 C«IR 
tel <*>£3 3 file* ^icvg, ^93 j$ fa^-^rfawe*! «it99i 9t* 9f3 i 331 
9t*. 3t9t9 &9C99 C*9 93-f95TC$ 9< I *t«tf9* *13£9 3^33 3tfo$ *9 
f3SJT^53 <3t:99 $£9 I $f®$tf 5 $ C39 * *t£59 «3*ll 9t3* 

f53t£9 331 9t3 I 9t$t9 5C3l *£9J*t9 $f$vf9$t** (Dielectric) l f95TC$3 
“tf# 9$ 9t$£9 *l9H 9$1 f9«9-9t<9? 3C9, $tcr< f33W3 «f39$1 =?f% 

*ft£9 I 999 f9$9-9t9*J <9*ll faffil 3t3 <sif$aF9 *C9 3t3, $93 $f?9- 
f9$t** «*e*£*1 3C3 *tC*—f99tt$93l' f95J£$3 f93£3 *Rt3 $1 9t9t9t3 
*3 VS 9tC9 31 I $tl 99-f9§T9 «r*t$ 3F N f3CW9 *t*t3 fte3 ttCS 4£3 
*3 3t1&9 f95IC$9 3C*—9tC* 931 33 9Sf9t$ | 

9®9t£$ 3tft-33, *ITS*tt®l1 33 ttT® C$C* ^33t3 5C3 9t3, *9C31 *9£9l 
«n%t*f3 ’^T© 9Cl 1 98?9tC$ ^T f*l C9tlll *1*3 31 9391513* 33 I C93 C9C* 
3tllc$ *t9r® f95TC$9 4* C9C*C$9 3 1 * 3* $tC99 C5£3S *3 333 3ft9 I 
3^1 3^r$ 3t£9 Wt3« *3 333 I 9$J-939t C9t*9t3 3t£3 1 ^* 

333 9aT9tC$9 *t391 C9C* *9C3l «4*-9* 9t SJ-3* 3t$ 3133 «Sft%C*'6 39t$ 
CW91 3t3 I 5^ 9t*tf9* *tf39^3^ dfc 3^13 *T39 I 9*9tC$3 ^ 3tfa$, 
$91 «ttf9C9£3 ^99*t3 C39 f95T£$9 3te9*t 9?f£ *C9 $93 «rtf9t9C5 f*5J9 

*31 *3 I 9*9t£$3 3C* 3^ 33t** * *^131* ft^|3 f3C3 33 fa$K<®3 

t*PSf*r 3^t3 I <(tf3tTO f3^!W3 f3^T 3^3 *ift£33 1*33 f33t^ 

3f33^3, *C3 53 2J5'9 * l^fa 1 «tfl|3| *1 3* *3F3 31 C3C3 3t3l 3t3 t 

* , St3-3’ *t* if.3 3t* *t<S£3 3%* C^lt?3t3 3^5 «3* 3*3 W ^31 3l3, 
*t33 f35J^3C e T3 333 C33t3*t3 *%*3 '6WFtW (O t ) <1^3* 53 1 

f35]3-^3C33 3^3 C*lt31 3t3 I f3$T>SI3t5 C3 *IC3 5C3, 

«T3'» '®tC y 13 *C* C33t3*t3 3t^t3 5^ 332(3tf3^ « 3t^*1 5i3 

Cell *C« Ws <2(t3 353t^ «1 3t3 3t3 I C3 3W S$f?C*3 C3% 

3Mt3« et^l C?9—*C3 33 3C*t&3 I *13 <3$ 39 $H 91 BP* 

*® *C9 C33-3^3 91 9*9tt93 I 993 C3t*1 3E9 f3C3 *tlf9 C3C9 

53, *99 *t3tC35 C9t31 C5*t^9t3 'SimtWf 3* C*93 «S*ll 9* WC« 
9f«9l 313 *13 ^t*t^t*1 V 3*C3^ C9t9l 9}9 *3* ** *t«3l* 1 9t«t3C* 



120 TO* fait* f 241 < 21 >Wn 

*tc*tfe* to dm c? *c*5 o& c^tc*, *i \c5-fro C5* cic* ^ 
5t*l cinr c**t5 *, 55 TO5 ^ TO*** 51 TOTO TO *c* 55 

ww TOst* i 

*lfa*t* *5** v'^nn) C*t*C*5 C*ft 55 *1 I fafK- 

5W5 f*f ar5rifTO5 iTO «rt*l cn TO **1 *tc*1 «<w ** 

5fw* 4*>Wrt 55, *5tPt <4* *C* C551 * CTO1 5t5 *1 I fajOT *tC*1 * 
*c*5 c*ftc*5 *1TO ** ci* fas:* its 5t5 i *tc*l sc* c*c*c* <** ** 
fatfl 5tTO 5t$* «W, TO 1* 5C* C*C*C« TO 1120 ^ C5C* I 
<«* *lfc* 5?*5 C55 C«tC* TOC* *C5f5 TOC* TO TO C*C*3 *55 

*tc* *is Jr 251 cic* *t*i cstci-i*i toto *c* C5 *55 *tci, *1 

5<&5J5 5C5J$ TO* *t I 5**1? «*C* TO 5*t5* 55t5 *5 5lC* *1, 

*1*1 5*t5* 5jfa5 5*TO CTOTO *55 51C* *1 I *tC*1 C?TO ** C*C** 
*C5 Iff C*1*1 Cl*, *1 TOC* fajV^lTO ^55 TO **TO TO1 
TO I *C** *55 TOt5 *1C*t5 f^TOtt *% C?1t TO, f** TO ** *1C* 
^C* cTOtS *1 I TO 5tC* 5C*1, *C5* *C55 C5C5 fajVJfll 5C5C5, TO 
*ff *tC* tut* cTOK® 11C5 *1 I 

1752 *tC* C5«?tf55 TOf*5 TO fart* 5^5 *5tTO 5t5l «t*t1 *C5* 
C5, C5* TOww *5TO 5lC* I TO?W * CTO faft-taTOl TO C*T5t5 T 
ftfjro* * CTO TOTO1C*5 &*f*f*5 TOtfa TO 8 ! fartTOl C?flC5C53 t 
5$ CTO *1*1 TOc*TO 5f% 55t*M^ C5C* f*f*f5* 55l*lTO* 51% 
•ffat-^fcfal C99 f$S *?ttf C5C* faf* 5ftt «tTO 5H£*C*5 *11 « 

C5W5 **ff^*f*C* *^fi «Rl*tfal TO I <st5 fif. f*. f*"**C55 (1909) 
*^**fl?® *tRf® C5l^t^«tC5 C5C* 1TO5 

*5t^t* TOCS I ^5 f*"*5* ftsff* TOC5$ *f5St'Q5l *f^C* TO 
*C5flC**l <2tTO C5* *TO f^I^I *^*TO *51 55 1 «H5 

^*tC* t®5, *^t, *^5 «r§f^5 ** 5t*»?tf* 55 1 *% 5t^ 5%*TO1 
51*1, TO 'QTO* %* ^*5 *55 frfon 5C5 TO TO ***5t5 TOl* 55 I 
5t*tt* *t*5t* **t5j ***11 51* »£|* *t5lt5 *C*1 55, *1*^ *tC* 

C55 5*1 55! ***1tTO itort 5t«tC*5 3fN , ^fC< TO vflTO *5t^ <&5 
5* 5* TOt C**t^t5 *fa* 55 I 5t*tC* *1* C**f* *t5 CTO 1t*C* *tC5 *1 
iTO *C*—TO 5*1 55 5#TOl *t*l 5*C55 C55 CT11 5t51 

^1* *t*tCl5 *tC5 CTO C*TO C^*1 ^*1 51 TOt-*5l TOll *Tt*C*5 5* 
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C33—®t3 3t3 *!*T3FC33 (Cirrus) I 3t& ClZ1 «Tt3 ^tWt* 3t$»! §*tC* 
m i*m am ofe c3re 3 $ 33 31 i 1^11 ^*tt3 1* C33C3* 3®ri 33 T^~ 
C33 (Cumulus) i fr<w<nr £¥t«f*T3 Itffa *!*J ^ C3t3t1 3t3 «» 
%5?t* 3t»*fc fc*fC3 W W3t& C&3C3 I 0& ^*K33$ 3tCT 3$tS 

*t*ifo»rt^ fa«i 3H?, ftp*, 3®*rt$. « fasjt# i ww c*ft3 *irt\n * 
nfltFnr »nnr f**ta C33t3 3FK3 *i *m 3cf3 cw to *it*twi 

31^, TO TO ?c»rt TO33 (Stratus) i i?w w to* *nw # 33 1 
«rt3 33<st 3$t*ic* TOt"rtwt*i to*ii cww ^i w^n to— oire 3*11 3* 
si*!? C33 (Nimbus) I afc C33 3t#ff «fT3 TO 3t&»l3 TOWff C3C* 
3w-frowT3 «ipr 3^13 t 

11 #3 C$t&1 HH t? rttf fa* *t*C* Itll, *33 

9\ TO fa*3 *t*f* ft* Hill TO* 31—ft** « fa** W 
csw c*w ast& fa 5 ^* *tfli® 33 i 3ftm TOft3j am «t^T^ ^^ITO 
C331 It* C3, ofc f3*£«fal3 ^lt*l **3S l ^fa»3 <a% *3 3i i *tft3 *tfa* c»wt$ 
C?fa3tf3 C3, 3^3 cftfet 3* 3*fc C5t* 511 C*3, TB\ TOlPIfl fe** fa g 
cror® 33 3* C3c*t 3ft& sitro <:*:* cstft citfc fa*;c* *tfa*t* *z* \ 
9t$ 33, 3^53 TOTO'S 3351 C*TC*re 33 H <TO fek* ltd, 
*33« C3^ TOtt* ^ 3* C*t^1 CTO CSt'S C3t^ ®*T*TO fa** 5 *C* it* I 

3fa fa®3 C33 31 3t«tC33 C3M TO<5 33 C3% 33, ^t3C®1^ 

3^ CVZIJfS C3t^ 3C3 3t3 I Wlfc t5 ^ #3 C^t^l 

C«T31 3t3 31 I f*I3®lt3 *tt3t^ HI *tfN 1Z* ®#3 ^t33 C«ff^C3^.33 

C3, f3W3 C3^1 31 3t^5tCT3 C3^t C3I3W 33 W C3^1 3^? 

CBZ1 It* It* ', Cftfe f3^«f»1 33-^^IC^ <43* ^^3 3t^5t3 3l e lf3^JC ! 5 
**\ C3KW 3t3l3 «rtltw 3W^*n C3C* 191 «fS| ^C»1^3 C3fe 3t«3t3 ^ 
3It<3l3 3^ 3tC35 I Sfsmte 31 C3‘t3t3t3 9tZ1* 3tWt^e ^3? 4l\ 3^l3T3 
3l3-^ir5 Wlft® C331 3t3 I 3*IC5 3t33t3 333 33t3W 3f9T33t«f»13 

3W C33Sf3f \B«R^tt3^ 3t^tC33 <£T<1tr33 3t3I C33>%3P 3t3J ^3 

Itltm IH ^*K33 fit* C3C^3 33 1 f^ ^T»t3 C3^ I ^t33 

33-^^ *t3**f3£3f 3*W I ^31? 43^ 33-f3?^ «tl3^f 

*(3^ 3t^3t3 BfC® C3^1 1C* I <43 3 s :*! C3tS «**T3Plt3Sf*l Sw *lt:^3 
3^ 3f 3^9 cWt3 3t33 1C* 3t3^ It* I C*tfcf«t*l 3E33 

f31 «(f3 *R-f3^^ *tf 3tT^1 3 )& 3T3313 333 ^t3t3 43lt*I C3t^ C3# «?*T3'3t3 

3 
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to «from E 24»r *i, 2 % toji 

fasw 99 m{ wfc vtw feTO to ?<s c*rfct9 *tfatw 99 i «iwi*t 
«rf9TO&Hst9l 5W^jpjiuf <ra-f*3jr®* TOTO* apcsfc cm «rtt* i 
WTO wftTO *c*nr c*t&i «fsr-f%8 [T^ to fro 9®9 TOTO TOw 

99 ; TO CTO9 ^t«Pr «1-f«TO m m 1 *tw A $9FC959 
•ifilTO 9«R C9% 99, ^99 CTO9 WW «KF*r «R*f99TC99 WtC9* «?9 99 1 «49 

•nr 9$ fHstwl f<9T«. ^f*wt*tra RfSr® 9C9 ^%-cto«i wi fa&t-m *?l> 
99 i «rtro fas *f9 wt-ft^jOT R^% TO 511 •, fag wtoi wtoi cTO cTO 
w*ifag9 to #9 to TOr$ *tfa® 99 i *rtt*i wra c*r9i cm «nim TO* 
towi «Hm TO*c*§ cwsr to tow 9 f*f to to 9®9 cTOt 9 •ffiHw 99 i 
TOift 4®tc9 wftw #?r cw*th «r«rm: *n-wfa«fc *9* wro« <a*TO to 
oTOl TO9*r1 99TO, fa<t TO9t«9l « *$9 9999tTO wTOl^s: wi-wfawrw 
Top j war to TO* TO TO9t«9l9 *R-^fa*<2rw wt9 9tr* i TOtcw« 
ssfaslTO CTO TO TO—’wtTOWfli fa9f*f TOw i *!h 9rtTOc* TO C9% 
TOW cto wts, TO^w TO 9T9 TO9t«9i war* ft* to 9tt9 i 

4 to* frotft few to cTOc9t9* cw, TO 999I *rt9 c??c*tti> to 

9C* 9KS 99 491 «tC95J* C9CW03 TOtCW 4TO* 9T9 f9®J*-9t*I9 

991 TO to, cwt* cwtw TO St*r cTO •ffafte* cm, TOcw *(Rrttcw 4wfci 
fagfCSW CWtTO TO 95t9 TO TO I C* TO fa* CTO 9& R9TC«9 TO*t“l C*ltC^ 
C9% *9, TO9 i99jf®W 9tfTO «U* 995 fw^ TOtR^ 99, C9C99 

9® ^fWCW TO C4^t fwTO sftCW ^1 | TO ^ W« f99IC^9 W 9p C9%, C9 WC9»^ 
& W TOWTC95 Wl CWC9 9* TO 91 9lft C'BCW^CW TO TO I 

»rcTOiE*ri? cwiffc* 


* 


*rTOT«i®i Rto, c9f«rTO? wc^w, cwfWHjr 



vsrsr's 

0 % 11 TO*1-tc»^titfrfc *iw fa$ sft i 

TOl*l Rt^5, «£f| Rt&5 3 ^^T51 Rt§<5, 

^ptTOfR 


«t 2 I E. E. G.f*? 

£*M*!^TO TO, 
CRsilTOTO, TOW5 

fe: 11 r£ f%f«« TOR TOrr TOttRJ CTO R^ to TO R&R 
«ftcwi *f’CTOTOTR 9CRT RfR TOTOltR «tC5R TO1 59, TOC*I 
<TOv«fTO5R ^{t ?r i 1821 TO 9 ! ftTO^ *foRR* SRT ^tfaTO TO 4R TO 
C*W I TOTOTO $li>R TOJ TOTOTtR RJRTO,TO05 $R* *RC®! 

«rTO5R tori Rfsr® Rftsre rcTO TOTO fro c<ftftR i <4R *tR «Mt5 
rtcr <m cto «rTO5R to f? *w fro s%-TOr5 3R* 5R i *t*t- 
^t^srl RtsTOr to to TO** tfTO5 5 TO fafe* TO* R^Rcrfbr fTO* to TO^f i 
R&fto® cr to* ’stR tor, to^r *rtor R®!t 5R TOtft-TOi i 
feTOfev <TOtor Victor TOtsTOR >fcRR «rfaF9l R^l 591 

<®CRR TOtCRI lilt TOfa^WFfejPrfcR RJtTO TORI TO I 
tt«F*S*l V| TO^tft TO? TO1 '’RTOJ tc^RS} 5 ! TO 5 ?, CRflfo 

Rt^R TOJ TO CR^tR » RV tw^tCRR TOfl TOR * 'TOTOtTOR 
$*tR Wl ¥CR I 1$> fTOil TO* TOC 5 ? W *tRTO ^ «ttC^ *Rl 
59, *RR <5 TORR RC«T *V *Wfl«R TOll CR% RtC*, TOTO TO TOR 
tCTOt*! RtfTOTO® 5CR TO, TO! Rt <*ltCVf TOTO *5C®lt iRftl fR^R-#C®£?R 
’Rlfr 59-»^tR TO WfS TO?C$ TOR* <RR\ CTO *TO tCTO^R jTOTOffire 
5W TOR R11 TO**^® TO R& RTO TOfotTO TO*, TO 5$ TO« 



to* *»t* * fiwfa 1241 tf, 2i TOfl 

CTO 'sfewtTO *E*T* TO *lTO « **—' 

*fe*-TOT* y\m $$ 5?11 ft * CTO? fal*>CT* VTf ^t*f*tait* fc*ft fife* 

TO, TO4* >RC*W ^CPR *C«U «tC *Hf *tTO ^ «itT®* *KWt< 

^t*T fi^TOftfS* « $fi5St*TO TOI* TOJ «1tfej TO T 4$ 

to* fipro*»ft to *fe%5 *&t* i 

&2i E.E.G. OT iwd^t^siPrftcmaitv (Electroencephalograph) 

to* *zfafS to i 

*i%*? TO.TO* tot *ttr*rfi* fo*rfe* fis hw *lw t cicwr 
fife* *t*TO CTO fife* I fi<3* C**tfife ***T* *TO E. E. G. 

■«*|1 S* I 

*fe* cto sft« «fe>-*ffeni ’tfisit*! *>* • ^ “ife TOn 
***£$ TO C«fe*tfefi WC<fi TOtC*J *f#C$* fife* «jt*TO TO^Sjfe 
«fev*t* **TO1 *9 I *fe*-*1t** TO ^t^nfe E. E. G. TO* TO JJff 
I «fe*-*fc* <SJt# fcfev^lfaK 5 * TO* *t*l *tfe* Mffipt® 

Wtafro **1 **, *1 cin »a*s^ ^®ito *ife^l»i m **tTO* fe*» c**t1fro 
*®*t* I C*TOM* TOTO fifi% •stfeC'S *ITO «ftC*F I fif®* ^t*TO 
fife* ^*1^* ciTOr cto *firo* fife* TO*t* ^fev»jfe? fi^st*, "TO3 
«i^fe fi*c* vu *it«*i *t* 4m t*fe toj* TOtw *few* cnw* fiimi * 
refill **| to *tc**1 


*fl*^*** CK* 


^ c»fi«*fif«iir *tfe*wf$fii, fiwrt totoi-9 



‘fWft fawW RtWtMl-5P* ¥H¥1*T 

^*tfs foat^-f^ 8 *?®^, ftW-CW «W '&*w 

nHn *t*ra c«t* 'fo&u qwdr;i «w i 

fewtai* ift* cn nfsr^tfS «T¥tf"r* $ra, *k*ii vftft ftwfafrwf 

vstfl *^(f* fcn«TC¥ ^ L7c*f * 28PT *Jj8^ * *|fa[Sft? uq^fs «f^^5 
f®w^« $ *wa ?mfi> s^tss Rsit* *ai *nf*«i i «rw^4t wrc ^f-i^ri- 

«jtatf«f® m i ftwfpra faf®3 f«« *r\cf ^twfl «n *tti¥ %tfwvif« 

mtwtwi wra Rt*. f«r* **• cqf«¥jl»i wfcMftju i fatn* f%*\ 



•forft-fW’fl’ *iftfi *$* ^tnlf*f« mifm* *&* i « 
*r<3-nfai*i «t»r4?to i [ *tfo—It* 


fww« its «§tst< * «ts W« teifiv* ««fc ^tstr*fj «nMflw i 

cw«, *<m* Mtifit* 'ft**ft t^mv *mm 

wtf, oh si*nnf^ **. nmii **m* w*» ww $f*i*i ^ wttf 

•tfa^Fts f»i^ <*w ^ w ^ ’wfora 

ifft ftmft tf* w ®*i»wnt wpfti *ttf* 

« «ffwwir frtfft rw *m» ’rfwww »rtwrf** *ii ^ 
$w , «,twl *t*ti "fiwR-sfi* wnftniw 




iz6 


tit* ^ fawt* [ 24-t a*, 2? *\ij\ 


wtwa ®at * *wtt faatcna 
afnatata ntm i 

ac^fc-di* 

cfetfa® cata n^ata naastf mfe&ta 

fa. *1$. f<$f «l&tfa® 4? n^tc? 
*tai ata—stntat *aitna f*>rtc*tc«n 
**t?1 *atffc-cfra’ fof? *?t® 5t*llfa, 
C?&1 nt*JN |8&caa am fat? ffctl 2500 
ff wTfifcft catn |cfe snca i 

«*t«rt *c^=r—^rt*1ir cSa ati3s fcn? 
fro m ffi <<5 nfstan ata faatta* 
a®i 1956 ntn cat* fafa *1 nfaawai 
fat? at* facia i atai aiaatfia wta 
>i*t*t* fat® fat? faff catnt* W 
at?tia, atata cant® aj«f acacia i 
*f® fsafa 4fi? am, 4ffB f*n a aa(8 
*tacntntcf anft %tca fata fsfa 
natal stnta, faa c®? ?t^ ai f«at? 
f®a}& «tt%$ atai ?t?i naa®1 natata 
fan ft? atn$ f®fa *Mt facia i ^afta 
farataa attcSrfjrntfaa *cffr-c$cna atfif 
nf®* c«rtntca i 

wsfcl cntfeoafe *lffM*f* 

Btn *tatt«ia, ataa ntcatitfaftn c*tf®- 

cafc aitftnata c®atn-7 I5t fccnaa 

wttf dtcst* naun\fc® na? cntnti 
120 ft* i 

iftftnatafe fatnaa atcn ®**ci c«fW 
ata na wtftetca cat* aa* ai cf«jt? 
miata f*i ftafta ca, cniS ?a at* cnci* 
aat®l mnc<f? acn faafc feats i 
. fftatuftfa wrts aaaipta m 


f?ca fct* acnci ca, astftnatalS wtcs 
aaaaina na 23 fafafc ara mi® ntfo?ci i 
fctn acntf. c®atn-7 iff cnfa® am 
cntf *tat cnti ca, wtatai atn nfafs® 
®«fsrcss fcnfa®ttn? ®tnat*i 475 fall 
caftt*t®? *ffcf-*f?tf 20 f$4t cnft* 
c«srcaa a® csatf a s? i 

w*tf? at^aacna atn ^faata ati: 

a'Stna stcn? «rt? 90 ®i i 

c®atn-7 ^a®t c®atn-5 a c®atn-6-4? 
cit? atat i caatn-5 « caatn-5 
1969 atcaa ca atcn nrtatatfc acaa^- 
•src^a attia^cna am faca 24 a^taa aa 
ajaatca atta i 

atai caatn^-'ta aa wjti *a- 
aatna *tcn^ f»!tafmi acn 'si^ata 
fai fa i atai a°tc5 ataata aaa ca na 
amtfa ntita, atca *tcnanfnat a a *tai 
ata ca, wttf* attain >nara®: fi^a 
fat? nft$ aca ^yfaatca ca 
aama *ta cam at?* cnntca *i ntaca 
ntcaai i 

aftftnattaa 5tf fa*tlata aaaj aca¬ 
cia, wpatcf afa cftafaa atsja atcaa, 
fcaf aicaa acaj atac® ntaca acn 
ata a? ai i 

arfa8**i¥ft 

atnt?fn?i cacf fn. ®ti 
«t5tfa« *? n^atta «rftn—cnats cntf 
no atfoafaci atst? ntcn *f 

aFnt^fat® 17$ wtutat & *tt®a ft*t« 
atat? am na~ac?a acm «tf« n?t^ 
ft? i cnca atati na cam ata* 
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c? arotft, 1971 ] faft*r 

^ 4»it¥tf H® H® m itU iftt* icit* 

41< ®ft® IJttiS* 11 ® 

4<m| 5?;® 4¥ fr$ Wt* ¥$ ws? I 1® 

1*1 4fc wit* ¥tc* 4¥$ wtw atitci 
«ftl 2 tfW ITtC®* 1OT 6 f*R «ftl 4¥ 

«tw *i$ft mfw i 

^fruwiH 

utwtwti cic¥ wn wit* mi 
fcfc. ¥$¥ «nftf«® 4¥ wtor «tfti 
“"*lltfWt* ®t*® i to ffl 1IWH apf^t* 
ftsstifti 411 <^f(g 4ft *t$* <4*fg c*rt«iN f* 

c¥tfctc® n® i ®*f®: ®«fjft¥ ft. ft. itipra 
Wi 4^ cifttma ati ?wi ftft *K 
W cifttma wtflt ftmi i 4$ 
cifttnfifa ®n-a*c®a $t? «r®ti® ¥t® 
®hw i 

t* aptflw ^ t*i *trft*ta 

c®**tw rtw wi? mat* mi 
4. ft. *$w arstfa® 4¥ wtw «f¥M 
—fcnrtnw* iftrwi «rti 2 *ftta 1*1 

®tC«f 4¥¥* lt*CW ¥¥ft 

«itfa¥ta *imi i lfat¥i *ft 

3n ^mtiV awr, ift® ajft® $t$r» 
4^0 cWf* cm® atai ®rcft*i, cnowfe® 
itwri clft i ftft w« awr, if* cir® 
osititi ci wt* «tt*ii it*, 

*tv mw $ iifwi c^t=? itf* ci$ i 
ftft '■rf«ri ¥t*i a, 4?fM i*c®i 
$1®#* ovctini* ®tf*it* *i] mi 
in i ci nwtw *r*t*tr* fcnftfev *jft* 
iwrife ntft® ¥*i n, ®ta $i* ‘toron- 

ItW Itlft Clfatt ¥*1 mt* I 4* Clt¥ 
c*t*i *ti £i, $ nft *ift ton 


HI\H 

|fe. 41. 4T& ¥$¥ «t5tft® 4¥ Wtll 

®tn it*—fc®* wtt** wtftitn fcftai- 
«rtit* I'ftw* fetitcl lt*i ^3 c^at« 
’f^ftarcf 4¥ *?18 ¥11 SJ 1 ®! *X1l* 1 

®ti it* iM vici wjn 

(®ft-c®nn)i ^Jtvrti *rfi—nti ii i 

^ ®li5 ( 4*15 iltft Itwt ) ¥tc*l1 ittltfl 
i® i 4tc?a §na ’itaia m ^ *ucf l 
®ta ft® ®t* c®ai ^tcn 
c®tiftt5i i 

€ft«1 ¥fiWtl «1OT 
»t|W C^C¥ ft. ¥^f «16tft® 

w j^^tw ®ti—n4*i*» »iwtii 

na^ti 4fftcatft®i *c®i 
sfc^ ci iftftraftw, 

¥W jrtf%*l ^nti '•itata 

f»T ®5^1 ¥*« i 

c*i*& , ftc*ia *r*p cic¥ 8| artQitft «itft^ci 

t^mi ¥11 Cl, *lt¥T ftiw- 

ClNJ «W Utlt® ¥W fiPCl Wl* 

i* n^ten «w itwm 4<R fitaw 
«f^tcv 4C*T cnt¥ *W 4^ 1¥1 50© 
ftftfeuti-3 cwiiar ¥ftni ¥ii ®c«® i 

4t®T¥l5 cvnitur ftif^ ¥w ®ti*rtsr it¥ci i 

4¥ltwi ftl{5 4¥C1 iftl 

1C1 ftCT 4®ft win 111 

•ft® *f«® »ic¥7 «rtit® ¥®r« ntiw i 

ter® to ®ta»i 

3lm wttwtit ®ta®ft ’Til lift 2t?i 
32 ft w !*t¥t»!lt<to fin lift® 
«rjtcntmM4 iitftnift 5®ift- 
'Hp itm i 





*rfa*a fara?*, 

*wtir ^ fa®ta’~4? art5«t^ (1971) 
*K«rjta Gift's '«wwi ata®! c*rt*r$ii>a 
<sta$ta w' *fatas *rtetfw* 
^tr»t fstftfo® ’tto 'sfca «rc. fa. c*. 
wp? fctir<r f|*i an «fi *ufa« *tfaf 5 fa 
fai* ca«ai fCTi i 

aw. fir. c^s. c*n*T«r s— 
cntfaar ^ata «ro 28 rt 19281 
•taW-fawta’f I 1949 *rft«i catat^ fanrfaarfaar 
cm fafa m. <**r-fa. twit »ifa *caa i 
catta»! *taatfa«tte fiwfat •ffarawa 
aft? 1949-1955 art 8 ! IpN fa'tfwfan 
•tcaaai *na i **t# 3 r«an%f?a >jw 
1 *i*i wut*f* caaa falfaata tat«m 
ciJffaraa «ng* lirfa ataa *m», ara 
fc*i 'sfa’t caaa « tfftna^caa nta- 
’•tfaaF faal (Interactions) « fafaa 


«r*rt^ (Decay modes) ^z4 W*J< aWT 
wtai cn:fi 1955 atw catat^ waa 
fctfel *ra at'Stca^t 8 ! fi*rt£"« 

catnattaa *r* «r«Tt*tv c*Ra * asta *ra- 
cat^ fawtfaw facwfta stare ca^aa 
3ftatcaT ftsfa* fHa^aata «m»i aafav 

af%a*art« ^trsa 
ataai *taa i a? ^la eftota 

Tfafaa arerita «wt*tar caaa * 'Sta 
wti^ai astsrfnfa* afwvfa strata 
•rffai-faaHi arraa; faiai: ^rere -tfa- 
*rtat fafcaa •« faSftcafjrifVs a? fctaa- 
cat’fj w «itfa$i *a i $tfri $a$?fcfccfta 
a&ita fata^a ®^a w*r 1970 n\m 
w. «tta. >nn. fMtfre ttatta i 

GWflNHW 

aitai *ta fafcfaata fafa* i 

*ft*ta5i-9 


fassfa 

awto ftwta nfaa*r «r^tp , r® ataxia *|a?* 4<w cf a*i casrtaf'efaca^ 
*®*tJta <*Jt« c*\k ?$re (17, flsasa «ufrefa$, *fa*t*H3 ) fa#* **i *$c* I 
towi artew a*ta f««fa *tf«* *\t t«ii 4*a «rf* *t?.tE*l c*ta ure fa«fa 

¥ai ^ca »n i 

* 


'sStsrt Pwa, «m m^¥ it, ^1 »ri^-6 «r «nt«n 

37/7 cafastt^W caa, aFpw'tatl »&ra arfla^ a^a> 





1888 sj^j— 21c*t ?IVW, 1970 
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5§ft*t ^Tt>, 1971 ?Us ^<(11 




'yfaffc* c* **sr «!«ft 3Ttf%?r 
%*R <W fisiiro 

5*C*f«fo C®¥& stw $ftTCTO W5KI 
$t*ft $f«wft **|5 ftfrfc ft* *fr»i c*r, 
1*1 **t«*cn i ***: 

iw ftnfll c*ft fNRitronr *fo* *i 
*|ite a fasten 

5**®* TOt* *Nftft *31 W. 

3ftts« >lt*»ljfl* 

«wii aw tetifa, «r*«i ft$1 * 
aftrswn* *w faft <trtfta 

w atnrftl *ft*i qftr 42 3*3 
3ii»ft Ww *tj*t3 utrw c*fow ^ 
tori nroftv «rt? ^rat* fofa c* 
ftwft->rt*rci —fpftw« 

®t*tr®^ ft* %*w i it*t* toatfa* 
*faf |ft*ft §*3*ft 
ftffr c«ft*rtwr i 

3^*ft ‘«ft « ftwft’-co? wntfc* 
Rftfl aRtftog fit* <*$ **ft ft«?t3ft 


cifaHftw *f®3 fcr*w *ftt*ft i 

aftft *t*c=T9 ftaft-*ftjfl f ftrft®: 

"ft « atwtf-ftwfw* c *w cn\ft* « 
aiftffo^fi fiwl w 
ft®tcs??i *Sr *19 nfti *t3*fe 

«tt*rftr* w ^ nfirwfi* *fcitm 
$t*t3 aftw* ifwtw tftfti 
a*w«i 4t*twi c** c** 

aftft iftw* >r*wft * **ft*ft i 

c^ft atftfftn . *B'*ftj| amfrv 
•tftfa ft** flstc4—*1 ft*n ilWMtl 
*»ffi»rti fwhi* nt^itoE i *teif** 

*tw aurjift*® itvr ♦ffaqftp® 

*?3tr* i 3^3ft nwt* fftwft w 

afttf *ft* *^* «rfo$® 3t»ra nt'wi *ft« 

»rw ft«i wrt «r#t ft* i 

‘at* * ftatv-ow tlw-ifti *vm 
ft«ftft3t*l ntf vntw *m >i*r* cf^f- 
w ft$i ** afiw *ftfcif«ar* w 
aft I 







st’w 'srtfwf? « 




«lt5t<f SSCHWa C«W& ltWW «ftH 43 
w*nw ca vii vtfawta nfsatfwenw, cn$ 
mja >iWw vaitfn Wsa ve*iv itmii 
c*csr wtaaTta n*w nwtctfa vt<sfaa W 
fttfaa nwcn sffatisn natei sftoKii 
*H*f vtftet* fVwcn nvaflfa 

wtatfim * vtnft nWeni ^vw 
5T»it*rt=T *ai faftn nvw wtaro, vtwi 
nwrcn vtcntHi *at§ ^ «fama 
^cap* I 

fftvtvi fanfavtnrw fw*tn vwtw 
•nrtffiwi favttnw w ntfas vaitn* new 

fsi^qp rtwtw ^ nnntwt VTtVtfetotfc 

cwnttaina new ntfnii vana n*rca 
210 m aetata tiefe ®U wcwntn wtcaa 
vfa^tv «rtalta ntPrv ‘fcfoitn vrtcntfaca- 
nw na fw ntf‘'Sc^nn va* ntcav’ 
wffvfctpni vfa ntwtwwtn-fwPii ncaam- 
ntrw vnwen nwwwi wfsraw i <*t 
>iwcn $twta ve 5 ** -enlfaaF <*tav 1912 nt*i 
wtev 1920 ntn nte fwfii^terwftv « to 
vrtiwtfncwncww twwitfwv nftoti «fwtfi® 
fft 1917 nten fsfSr nta vtveasta 
scwtntait* fwwftv w^ai vftwtvl 
falfiitorw ntfto vajtncva nw w 
as caw v 1920 ntn n<« walcwa 
nfw* *&im nwtn^ ncaaii nfastnwi aFcaw i 
^ nwen aiftPrv Sttfacwtfa* «rwfa 
ntntvi cwim teaffwnewa fwnfc vtaa?!** 
ftn »m wwi 1921 ntw fofw ^fccatn 


v vteafaasi nfiarac*l at* <n\ c*& a«.nca^ 
f^f=t w*a aajtn cntnt^fea nvi wc*tate 

W* ! 

aitcn vtwtcna wteewa 
«r?as ntai nwen f^n'rsn wca* i *1 
'sc'j fsfa cwnt* ca, mn v€n«* 
win a$af% ^faaVnt&w wtijwPM vfve^a 
« at$cttc*R vt®f^w §na vtnfto wltn 

^stwta faawvW nttfCWCI foffto (Scattered) 

*a <w *$ nfapatw ^^tent^pw ^nt^n entfw- 
^Fftn vcnn'i vfav nfawte*! ^«iti 
igy fa®|fa« ^ ntir 

vnfn« vtntncv ^lnac< 
ajfaiitv wca i njQPtw fwwn nfitw nww 
5 j 3 }^ faf«w v*wa nc*ia 

'stw'swj nvj nfawi nn 

*njrn wfaai vtfwwi ^Wta wtai fa^fa^ 
^tentewa vwtwnt *i?Hi wfaatfwcn^ « 
ai^g alters vtntnw =?l^twa vi^a v^n 
jjfraifa ^t^ewa vn fw^tai vea^ i 4 $ 
alien faB|H (Rayleigh scattering) nwiWi 
natnl cw^a nwKftitf^ vwjinv ntwtw 
Iwti neat ^fwifn «Mn i 

n^w alwcaa wc^tcwtn ^fapai nwen 
ncawita vtfi new i f^fn $twta nwvwl- 
ewa ntwtwr wtwtvn tea w nwK v 
alaa^a nwt< nlev fa^fav ^afta vitanj 
nwen ’icaa«ira vfaw«a wcatwlcna nfw^ 
mil* ** 1 

1921 nten vtcwfawla «rfm nwKfani 
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ffy at??* afaa mw-lifj wtwti m n i $t$t« <rit^t«ii w$f 

ft4t«W wr *\\, *W«f c<®? *fa*1 ^3T 3**Ktr* •*««? w *twft< <&5*t <?H 

«i4fjnr w fe<* afi* famcm nw*i4«r «rtwt* fe«<ns ^c® c^fasi 

'saw-fofT ^flsrts «w*if f^rc*? ^ cs, ^*1 a 

*«rc i aft «itfa^N **"$1 orcifr =m«i to w *prK5ftra fa^s wf 
•ffaft^s 4^ 1st ttttw sk^* ’this fafaf« <rtci* $*Ta 

(Quantum theory) qNt<T Wl St* I 31SH «rk*ltW $Clftf5 *^*1 111 *t<* 

afrr ^rts ■« fafafc ■sas-^rfafate ^twti fafV<j*l st*> 

Ccfaf C^taf am C^Sfl 1C*f 1 Mfc ^ «rtC*lfS ^3tT^ (Fluorescence) 

sfWsn «itt»ir*« f^ F r4 *$<ta 5f*?a s«»tfa- f*i w faf^m stew i 



1^ ft® 


4C*FC^fl tr« *ffa*f*"9 *fita—1928 ntwv-nssi stmm W 

*ts*fl affiE^s sw* ^1*1 ss f-sfa ofrf*f *[1$ st-fa fafsstaa ^vife ’ffa^ 

'«r*it*( ^sjwr sfat« i ^ fa^fa*f sf*«ta *(? ^ ^ ^ 

>re« 219 sr wt*t« %tc^« iwrwc* ws nfta «i m ifi«-*WCT<*«n 
^s^CT* ^tssfij , ? E f 4S*tfa ^1*1 sc®f* ^ '®t*^ 4S*ftfa 

««H n*t« ?*C3 f<ssf<* atfaftifl trtttft itcsi *** < plate > *«« * C5R ^ 
•tftet* *t*[* 8J0FJ Vt?H CS, ^$*1 *T*fN®fa ^*1? ‘(ftc®! '®t*tW *W 

faWa^iftS Cltf*"® ^$*1 fast ^fafaS f^l^f5 '"ttCS *U i ^f s ff < * 

sc<a ^tai «rrc*itf^ to* sftrs sws wi c^«r ^ffast « ^ sfaf w 
•ftifc^d fasffti '^^*•1 acia sds wi¥ «hf5^5 ^s> era* 



132 Wfa 

c®* ffas 4tt3 31, feitc* fvitlii 3fii 

ml ^litft *»ic« 3t?tt3T fffiw 3t3* fa* 

* 

w 4?tt<3 *tn f36§fas siifa f^f^t 

cwtCT 43W1 ftw, ®tn i*k ftr* 
4*ft« *|?| | 

•stfsfa m*|8 fja. jjiIfu «m , «i* 
*3t*l cw frt4fa® *lm 
t#lf« 31 * &*1 *lt* fa4$ tin f?W» 
*f® '*441 Tlt33 *1*11 fall *fa 1*553 
*i*ti wh 311 *Kn m*t8 33- 
**f* ftsfafas c*ttmc* (Bulb) dtPi* 

citiff it*n 311 V fal® 3Vwtf« ftS 

*«lf |8 $9 4§V#« 3 fa® 3*«tt3 

ml*t4 it*l 31 c^r, w fan c* 3* 

3l*l ifal ^4*3 31 1 WllB 4t<C*ft4 
f3b§ffo 4 5 4t4 itiat* ifat* '4' ffcfa * 
43J3 3t<3 *3*153 33T fall 1<Rf1 *fll1 

fefi C3%33 frttfmtf*® *vif5 «if% *?H 

* orfa<® 4t* 1 l3ft® <®t3ti 
fait4 31 c*» ml *fatt3t* wtw 

f3*(3t13 431 w 4*tt33 f3«§3l 4foit3 

itn fcviw 31 i ffi 

f3:4t*33 3lt® fit* *Bft3t*lfa3 

vftft. (Spectrum) 43*1*1 *fl3f3 4Clt«H 

* a?1w m*is W-frtijftflk «rtWtf ftfnftra 

3fa*C4 3J33t3 *31 fcfa®*—1*1 faft §43f* 
*ot 1 w foft m*i5 4t3i3fa fe«*4t*r* 
3tfo (Mercury arc) 4<43 *{33, *fl«l &*» 
aftu 3<t3lc® 43*43 *tl*f5 C34I 

* Wfif *fa*ftt* ^**tl $ 31 I 3<f3ll 
*illart* 3liti w foft $t3ti 4it*t4tci 
*fa ^r <$*|5 cNt^tart* 4V4i *fii®> 
4t{33 « ®*fa1 C3f*3 lit® ft^fl'® «|tlT- 

afti MWli nfctart* 4*1 *{i3 1 *cli- 

4ffw 4tt<l *t4f®3 4t33lft[3 343ft* 


«f*rwm 124i 3 ^, wt 

<n*f5 *dWjrt¥ *rei1 BB 1 ^ ^15 fdW'Jrtf 

n<c3**i *fai faf> c?f«fr® *rt* cb, 

ntBfaftiB ci^n Bill's *11*18 

^55f C3’fj f3®3t3 ml tUtofti «3*“ 
bf^J BftlWCT «Ttnf«35 *ftlflf8w ^{8 
%mn «*t3 wt-Mj fin 1 
ml =ra <§& ^bh oi*t«f«n 4f'® 
f3<t«*i »m f ar 3tl m3^ «Sf *cll«srt*lB 
Bjtftwttn ?f«Bt=r |3^|8 Ii? *▼ >rtai*i- 

m m* 5f«tB 4*4* *f3B1 ^t*t3 
c*t*ii *t«* 1 *ic3 ml *i*c* m*iS 
CTlVfaf 43* *|fawt* Vtsfol 
farmer’ *t** nfm*tf 4*t"t *13* « 
^t^tC'S fc*^ *C3* I ml 43*18 

f«f* f*:*3 *twl 4*ti ^ftitftwn 
lltfl 43 **t3 4^3 ^[?t3 4***fal ^*C33 
*Tf|* 3**t3T* 4«* 4*ft<3 3t3l f35|f335 
4f3*3f43 3^Wt 431*1 *C3* I m|*3 
43l*t*tW m*f*3 **t3 433 C*f3C* 4t* C3, 
Cf t* C*t3 4*t< |l^® f3^f3* 3f43 3<t^C« 
mrfnfro 3f*3 fc«s»1 C33t3 C3 4tl<«34- 
f**3» *t*t3 f34i1« 4tt<« *i*^3 
Ii3*-&f4f3f«l& 5^*4 C331 f3*3t* 43^ m| 
C33t«f4 *3^19 4tt<3 ^<83 C34t«f* Bit® 
*h«3l 3t33 « f^t 5 * m*tat C4£3t*s 

C33t«f3C* mritMtf* (Anti-Stokes) C33I 
« C33t*f4C* cfetf* (Stokes) C131 

mtw *C33 I ml 4ft«3 fJH 

c33t*rc3'® m*3tf* *cfet4t* 231 firm fcg* 

*l»n 

I*t3 *« f*3 4lll 47t«n,3t< (Land- 
sberg) 4 (Mandelstam) 4t3f 

fowtflfBttB 3t3i 4*tfn® m*i8 calf** 
43t* C*31 3tf C3, tt*t3l * tiffs *t3tfa4l 
(Crystalline) f^3 4*tt<3 3t3l 



13$ 


aft 1971 ) am ^ 

ntwtw* $**r ^a caai «rtfa*ta *faatftw, «W* fcn wi i wt 
^fiittaa i foa $t*tai ata afaatfawa ca, or^rt=r sa ca, cat* fafafc *"aa-*taf<f"ifc 
m Tfatfaftfc *$a *nrK t $aw ^a aftra *tttfcata fiapiia aaa fiatf** 

«<n sfcaa a'fat'® *it& <«aa -sfapai c^r faiwia ?"aa-3tcaa 5ta ’ll lfa> 

*w*\ m * 4 pftrcfe asaifr® *a—fcfttai *ftr» i catatfcta ** "Witia to* wftfw 
nan afar® nttaa aft I atataa afaa am-*ta aft v a*, ®ftl aft*i ^Wa 

ca, crtatv fcawtfaaataa *itfnrti "itwtta aftaH hv atta <aa< ifa ai 
*pian a* «*i awa^f « a" 5 !* ^sa « gt»r ?ta ^m-tfaftftifc ftagfa® afaa ifto- 
ca\ft* aatna—n$*n c*ta fcawtfav vita nfaatt hv±hv m * alia i ^tca 

frjfta am c*ta $are 4¥tn *taa aft i v «« ftw ca c*ta «i*ta a^ataa 



2a<, fear 

OFttamawa am a4Wfr* <n*ftrc c&t^a « ^ns ftt* 

«ntf«&-ftftf>! caatefti caata states i 

aca wtfta capita favitiia (Pringsheim) ata i am asar ^ca=r ca, *' *m**raftftii 

V**'' 

sta? aaaa «rfai nsHfaffta ‘at^a- jfaa caaf«f»i ftafafr* 4faMta fc^na aa i 

■%“ 

ftopisiftafts* (Naturwissenschaften) afa* hv— hv' ■» hv 0J£ 

•iftif ta ' ‘®t: am <«*to* Wf <a*f5 <atw v*, strata ca naattpflta atai 
erara atacaa «itfaat:aa aws fasts ®fan nft®, ^tstcaa ’ta^acaa vacas fta i 
t*ttv ataa <ara$ «iHn caa I faa ^®a casta ^«t9 ■awttff aata «ff ® 

am %tata ^tfaata calani afaai ca «icaT fra am 4atPr® aa atl i 
«m <wti vfaatftwa, wt^ta ataa <wAa ^ff^icaa na faf®a ca:«ra 

arta iawtfaaaa 3ftata"(Kramers)« a* aa i«ra am a?tc<« am 

caaalf (Heisenberg) 1925 atw ca a‘ia a<raf nafan afaai caa^ ata ca, 
aial fis|aa «r|vata cftit^ta ifti aat;<a faf«a am caafa ^9*ia®i faf«a i 
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{ 244 a*, 3* *K<f1 


$t 4 t £43 £44 £45 4 t 44 £ 4 <tt 3 f *[4 c*lt 4 tfil- 
£5f“14 (Polarisation) §«ill4 (Wollaston) 
ftps? J^fcaj 3£3J4 ?lT*T £54t£4 

fopTti: rt ■KW fa^*? 4fa5f natol 4C34 I 
$l 4 tai £4f«rt3 nt=r £4, faf®* at44 c^ta 
c4t«itf«C8risf •mn* faf%sr 3 artc*i 

£54t3 *$z* ^44 i 


4443 §3* 444114 £4t4 

5$ai mftyjfcv m?ft> a^tfl "rfat® §5® 

4£4 3 nc? ^ssfcnwfjfc*! f45®4 

^41, 4$4l WW W* §t&34 

'Bia'iia «t®jta§4 fw i nnta* 

445 454t^5 '®lat4Sr §5f4 

al^a (Nucleus) ®1ac4a? 4tc® fafav 



34* T53! 

*1^4 (frttOFfartwni 5t44 £541 PtalBa C4t4tf5CW 
C44t4 ^t« I 


c^taifiwH ♦latota *w ^iB 
flfetJltf 34* ftCT 34^® 4§®H ^t4 

4 fr*f «ltctf f4*4< ®)£44 *ft4t£4J £54131*15 
§35 3P£"t5 £a$jf®4 £43 £4 ^f®3p4 
4**l4t4, *51*1 £44t4 *fcltn*l £4 4t4C4 
fafo* 5t44 C44t3faa §«<«13l 3 C*ft«ltft- 
C«f44 45^5 ftf«I 45, $5t5 $4® 4t5‘l 
1930. 4tC4 4t£44t4 (Manebuck) 4t44 
fawlft* 3<f£4 454tlf5tn^ 

5t44 «W lfc| ®tf f44l5«| 4*154 I 1931 4t£4 
Sttt54 (Placzek) 4t44 £a®tf44 f®4 

4i asretft* •MMfaftfc at»*H 

4£4§5 94t-l f £44 I 

aitwt* 3 ?I1C54 §3£5l 3t4t£?5 3^ 
*5t4 4t^£444tcif4 fat#3 

afa* £4t5l§t4 5 ->114141 *l$5lt*4 I 

CH4tV ®£<J ^4*1 41541 451 5?5t£* £4, 
Cft4 n54l4£3 f^f*ffe atft£55 

ifiWltfafafe 4f% «ft*tf33 4^£4 3443 


4^51 *14515 34tC4 43115^4 45t5 
Pilfer* <*n?tft « 3"*l4f4 Sa§jf®4 
£4ft4t§4 (Moment) 4?$ 55, £4$ $3T *1541^8 
3ff<33 414*5 fa^ afa W1 faf^ 5t4 
41 5f% flt* 3"*t4-3t5^ 5f4t1 f5f35*l 3C4 I 
faf%f53 «jf4f 5 afua §^431 § 3 ! ^4§if33 
£4t£4£§a ^fastcia §na f4^a 3C4 1 <*$ 3f 
a 144 <4C¥C§5 §^nfa 44C3 4C5tn 3f44t« 
=445 4l£44t3 £f4£4 3H4( 3£54 £4, C3l43 
a s ]5 4t5l f46^5C*f5 >145 «lllf84 £4 £3t4 

45f! 8 |£*13^4 4 §C«f^3 *lt£5 <44^ 

£4 n«4ll3f«l4 4141 £4«f*14 4C4I 

4f4 naMa 3"»IC45 §£3S?41 41 44 * 3151 
^£»l 45ljM ftfVa«( anw fascia #15 
5^£4, fV? 4f4 na4tt?sf«ia *(a* w ta 3*»i£4a 
§£33441 45, 3141 4l£«t >T^£4 

lw*a n^a ^a^ta e8ita§4 
4 fa £4 3 fa^fa^ a% 4 F- 44 ' 5 Ta atnr« * 
afaa 3"»i4-4ta acn^i \i43« 5^41 
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ats« aram wcsn cn, n?ntt«fan nr^t* 
W"ncn? win fev fastfaw CntCnife«W 
vnntws nfsa<fo ncfe ana «$ ♦tfsafecn? 
nfantcn? fen? v*Mmj* 

fnfwfs® sfnra ^<t«s c&tapi atnn csat? 
fe^n®i Ms wi? i at at? bv\ vnntn 
at? fen? atnfa® ?f% f?«§f?® nfeat? 
nn? nfn nfsenen at$? n*nn wfn® nl?i 
nt?, ®tm n^cn fn*|fs« afais w*nn-*i? 
nfantw tfen; atft«, sftifs aiiffe-cfeiwn 
stnn cam fevrtwn wf«cn i n®*?i affe 
aiinanj* anj ®sn nwtc< 'fon wnntn 
anwt? ntcw i cnfe w cncnta* stnn cant? 
fe«jsrsi cfcfww cant? acnn-i 

af® am at??is annt? atfwcn at^c 5 ® 
^fats fecwant® n^t® ntc? ana cn$ «rr« 
stnn cam fenns n^c® ntc? i 

feffcfn® fa cntcncfes nfaaffe® 
asms faf®? firm nfa^tn at? ^c«»x 
aafa® n?ntt®fn? w*nc?s fen? cn ®tca 
Ms wen, ®tnts fen? fe*,n* stnn cant? 
cntntfacwnn Ms win i ntntsn®: w"nn- 
£tn me® cn awtsl fasjffew catenas 
all V, fe!t? Wtf9 (Symmetry) at$? 
nnnt$cw? ^isjarn, fwi vnntn ate® w*ncn? 
aw few* entenefe? cn nfsafen v, ®t*t? 
*mi?» fa asms nmn, ®t^ts fens Ms 
wen 

sfei&s afnw nanttf?fnfc atsfns stnn 
'uwfe? ®w ast^nn wfasi nc? stJtcsw 
cnntn cn, «twt? at®fa? nai! cwtn 
fn^, esm anal wen? fe®? ntitf cn 
wtf|w ntew, nfn fentens nsnttwftn 
W? fnvncas nn? fe®* wt$w a*n 
nttcnF, ®t*t ^cn few* favnawfaw ntnn c?m 


mgm wfecn * fentn entntfscam awjfnw 
ttm atft<* nfa 3? fsc® «tnfn® stna 
c?nt«fn <^srn n"nw? aa atwi 
nlcn fama a^en cantafn? fe^n®i af® 
aa i fni enni ntfec®ci cn, ntas 
atn fn<F nfeca w®1a fe^n. ?tnn c?nt?t 
f»u?a aun? fe^n®1 aa 4?^ aafnl ffeniS? 
fe®? a^cn? fe<^n®i «rtn nntn i fewtewfe 
=3?n nt^c®ci? cn, s?®H cnntfe n?ntl«fn? 
n?*n? cn wnen? ?t?i fe^n? nlnten, 
®tntr® alfe? nnnt^ afaf® nten I 
cnlain an? f®nfe cam cn fnffe* n"nen? 
ntai ferns ^nten, ®t?tc® at? nnnt^s 
fn^l v i 

ai nsnttfafas* a*ij® n® states? 
faffes van n^e® ntca, ®t*l a^fee® 
nantt^fn nfe® ^ai cn nnnt^cm? afe 
nfantc!, ®t^t? fen? fnfes ac? I at?t? 
<nfe f?f®s «tntt?a n^fen? ent^ cntnfe 
?tnn cam fe«,n? n*f?cn « c!tn ent^fe 
!facn m, ^tnt® n^tnntfn? nt?i at^n nn* 
ntf* cn ®ten nfanf®® v, ®T^t? fena 
fnfe? nc? i 5®?t^ entn® at? ?tnn nftnl 

fe«>ns ?tnn cant^fna cntnlficnnn 
naWt nfaai anjB? nnnt?» « ext new 
®tnts atnf® R<tan n?t nt? i atnt? 
?tnn csnt«fts cntntfacann nflai 
nfast cntn ?tnn ennt fn <£tnt? mneas 
ntai nlate!, aenn eweat ffe? n?i 
nt? w ne? n?ntt«fn? n?"nc?? ncm 
cn nnn atew, ®tnt? fs®ta Man n?i 
nt? i 

ant nfentet cn, «tc®;w nnte<? 
at fnfnfc acnnfe atnn cam fenns we?, 
^®?ta fnfws nnten? at? ?tnncsnt«M 
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»r<aji® wfatcaa -srpsTafra ▼**ta-ata as 
*3c^ abates i «rar ataa 

airtoi sfaal csta '▼sit® a»fc<a 
^ W sal sta «mi cata ®t® 
•wtcf fa®)a cats nattf ▼* *tfaatc*r 
*r*falSr* ^tc* ftsi, $*t« aari sta i wtata 
cats *f?K stasis wssi *$c® ®s*i '▼sal 
w ^1 stoa sf£s wta sstafa® 
f$z*\ feats mrfra scsj cirat® 5 


imrti cats 'staffs® afss^s scfe fast. 
<stat« fe®*’fasts wti awHlSs stss 
castes *rfnfl afssi 3*1 sta i *tw 
fafaa *iwtof* alafas saw ststan 
▼rajaats afssi cs sa*! ^?s ®ts £s®tfsa- 

5f«t atf® afsatCfS, att(1. <*l • fit¥tf*t« 

4 ti <tts w cs\faa *rsca ^atft® 
^t«i fcfi atsrss ®tfsatcss 

®SW fc*f*lft *&S I 


c*mfa *pr ^r<w-f%®5t=r 

ajtfsjfsaN ¥* * 


CSStS ® StSS 4Ca^—S^StS HaFfts 

«fc sfe cslfsa '▼rfssta ®tcsta-fs®tcs 

pittas <4CSCS I Q*Ul* StSS <4m#S 

«rc*t«r Bi^tcarm w«*facas sats facs ®ts 
fcsfsciTs mat wts sststs acscs, ®f 
faca csstcs* ^t«fjc*? atsai ststaf ▼tests 
cscs s^st'Ct «taa aalfasts ▼testa ssts 
cncaf* i 4 ^fa«-fs*ts stsjes cssteas «rcats 
st$:ss s®j®tea fsasaaates ▼amts) 
acsea i stss < 4 cacfea «restn fsea cs stss 
s<tst-fs®t* ne<? feck*, st*rta«l fe$ts 1 
▼astf ▼testa *tfase 6 cssts starts aes 
®ts fe^al 3 Ttf*f^» aescs; aes casts stss 
s<ta)-fs®ts ▼ t jsfSe® nesssts na ^-sfe 
fssisas ▼srnfas atats faea 
mtf i ** aitCTtBatf ▼tc ? t 
«wr»a ncaaita f?F| a*ii 

mtai 


a^i ▼wR^rrcat 

*faatl>!"»lc^ ®tatc?a ®w¥ fVfl wt=n 
«itcf i *faaf*u ^c*a»ta«f3i fafwr ▼ca t 

▼il-atata *c*i '▼taai ntl fafina i 
ife ▼acaj ai ^ar-afai ai ^f«- 
ca®^ afar ftntca aai *tcy i wsca 
1%-rt^ ?ffataftra mi *iaafta fa^- 
t3F«t»r i ffi afcai naat^faca 

aaa ^a ^tfa, w naatl®faa «r?f«a 
ca ^ «<¥&i nfaa^a aa—'®i aa, fff artcra 
^ *t<?ata wm ^tcaa nf^fafa 
¥fSq m nc?i caaa naat*i®f»i 
®traa w^flfr^ta atartatfar <4fi5^¥- 

*fca ap*tt¥ (Rotation) afa i A ^rttwi 

wm ca -»f» ^tan *rft, «i atata*rss 

▼^▼ma (Microwave) *ff fca *TC?t 

♦atai tafWm aw fafcfyiti W^rar, 

. ¥^51—9 
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cspit* Wft-ftwto 


9#, 1971 ] 

4 $ % 4*13 n 

"149 (Vibration)! 4^ 149 I99tlr® 

tc94J?C39 «$1-9t3t9 TO $1^5 =l¥, ifa* 

$®3 CTO$ 491 I 4TO 4$ 143 

* 

149 *3 I39tl3 ift>f9f39 to i 4^ 

nf«f9f99 «rrls c9 cto to—^ i 99 , 

fro 3>tro 4 ft w f9f«5 4itc*9 149 i 
4 ^ 4itm itw 43citft4 nftr 3i 4t* 

4tTOtft to i ftfaa if&3 4it* 

9lC# 9t9l 133 91^9, $fC?3 4tCf 4&1 
1& C3, <£& *ftHt* 4lt l* ftft$ iftFlt*! 
lITOl ltC*lt3 CTO 4194 tW 49 I 4tt 
943 3t$C3 4tl3t3 'Wftcn^ 431 4tCl3 

4t4tE9 fttTO3 *tf3C9 CTO 43F 

4 ^ *-*ttw3 141 31 «rf=rr^5 TOct 41 
9lC^ fag 3tt3 91 I l39tTO C999 

44»fa "if** 49 —<r®9fr 4^9 cto ^tc?3 

<*s 

4t$ft9l 31 I99tl9 434t9.44 349 39 I 
4l£93 C4& TO C33t4t9, C4& %KZVft 
V 31 L-43 9^5, C4t9^1 31 3f v9N 

$Wtfa I 4l9 9l$9-3?4 S?t3F5 gpj 
4^ 14C99 (Vibration) 4t3l ftcl9 

TOt49 ! 

^«Pitfe iftra c*im«i \s 3t«w 

4lC , P% 

459tl? iftfafai TO 4TO *& 4^ 
149 44 ft f^r-far 41? cto 'StS fafa* 
143 iftFTO (Vibrational energy level) 
'«frh3t9t9 TO 943 *9 I 4tl*f$ 4f99l 

3tlff, 4$ 14C39 Ifa* 4TOtft i ® 3f%3 

Hitt toi nwtfti «ftrw 4it4 

fcstf99? 49t»l 4t STtt 4ltt 4Htft 4^ 
9ftf Clttl TO C99 I 4^ iffal CTO 
4t99i to 4ite nniTOCT 43t4 *rtf% 1 
2 


fai 4t litott 3t3i nfin irroi 

4994! 33T3 aiiprtl 4t39*ff3 433 f«f| Fft 
C3, ^1 C33 4^ 3f% rt W 31 TO I *1* 
3t«ft33 3FtF 33, C3tf®3t3 CJFtrft® 31 & 
4t^l3 33t3 3t3TT3 4^ 3f% •ftftTB 311 
31 4[?3i*r ¥913 3^31 C34H TO 31 
—C33tC3« 44^ 333B1 I 

'43C»T'tff ! ® 3pff3 4 3?3l 

C3r9f f3^ 4^ 3f% 3C9 nf39t*T 431 
TOTO CTO C3 4l3t3T, CTO ’TC'ff 

C3| I 

JTt9t33 'srtCaitC^ feltPl3( 41C3C4 
<3lT»lt3 TOf4 f3C3 C3 fafatt 43* 

3tC4 4t33l 3TtC*1 f3ff3 { 1 3^, 41 f?Cl 
TO **tTO3 TOtC43 ff33 *lt«31 3t3 311 
3t33 4t4^ f*rc3 nstotf TOtll 
'BTTOtS 4"^t4 41 CTO f3fa« TO f^1 
jt*r*rt« « f4^i TOtwt 4twtw 

3itt4f3® TO C9f9C3 4tC3 I 4$ 3t<?Jf« « 
TOtfl TOU 419 *4TO3 9FTO I 
TO fofW -H9TSC33 «»C¥ 4343 44tfif¥ 
3t^j4 « 3t|f* 4"*ttW3 34t3 *tt49l 3t3 I 
TO 4^14 43Wtf<4 *P?C34 4 

f3f4«—^49 3(4^ 3t93 *f9>ft9 4tWt3 

♦l<tC3*lC?l 3Sf^ 4^ 1^:1^1^331 

9C3C^ | 1,928 9*TO9 «ltcn C4§ 4349 

f3f4« 4tC3t3 34t9 1t3 ft C43. ^®t3 
4t3l %1C3 911 9t9 C3, 9t33 3<tl’l 

C39t3 flftT 3JtC19 ftft33 CTO 4C3ft«1 
3?K«91 3StTOl 34 TO CTO CT31 
9t3 C9, 4till 4lC 5 3 Cltft'® 4C3 3tf I 

TO 41 s»t3 ^43 lf%TO«fTO 3lC53 
ftT4 3tTO 9TO 'S ’4¥C39 ftft31 95fCl3 
TOtC3 3«3 TOTO^lftciTO* rttw 
«f%ftC'® 139tl3 tolffa* 4^1 C3II 
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Wft * f*Wt* [ 241 *1, 3? K1T1 


to dii* ia*tl* Ma*i to ntaai 
ci fafaaa itl, ^tca an *a <srf««r®i 

(Florescence) | d|| 'attn cares 

can atra, n*ia **m*a cat* atata 
TOn iii *i ara* <*a *tf&« atata 
a* i aitea fafaa* * «rf*wr»ta ftfare 
*1** caat^ft aarat stii TO ala i 

ata*ditatfra n?hrt* ataat*- 
«ti are aai «rcata*i stTOl- laref 
area strata TO 1t*T-a11 
atci* ifaac^ f«*1are *ti fro $1 natal 
^tiai w aai scare i dii* *caTOtra~ 
ttraa atstcaT at** *<ta} festal ntcata 
a^tat CTO <jaa to easai at* i ac&i- 
■nfaa csrcfca ifiTO arfctat*ifesrt*tc** 
atstcar atTO* fe*w cal**! fsc* at** aftat 
css^ an Iff i 

faa at** *<t^ « aacatf?<s c-*tf*l 
laffe* caffaa «ffantrel «*afci if<fT 
arere, *ta to nipfnr a"t< ataw*1 
~m aprotf^a «rfiwtf wi TO *1 W 
at** «roefr <ro* aai *tai ntataanf 
atarfacatft "1*fc*a c*at* <** fa Ml I 
*t laatisv aaacaatata ^re ataT**f 
i*rc*a’ diati-feafsai cs«*i care itia i 
*15 ia*t$ "1*fc*, acit^ r i difac* 
^tare ntat* Mi fata fnfat* atrer i 
TO ca* *r* la n$a nt*<B* atro * 
aare I ataxfacataf "lata* c*at* <*sft 
naafj aa* difac* nrare, a&ls^a* fanaW 
afti «fe amt* n«i* ntwre ca* dia$e 
3ta-lffe TO *11 fawtcaa ®t*ta <*t 
ajtutfe nta *aaj ^feai atat* ifaaca 
ca a**tt# *-4 a aai an at* \ ca cat* 
fafaa^ $favj?*fl* w l fafaai 'sata* 


TO TOtatffe'stta * cstaa croa 
mi* ita are difrca to i nijre *rwtl* 
a* e aafaTO caca* as castcal iffec* 
afaja *t ca*, fafaaaa^ sf^ croa 
«rstc* aiilS <aaf5 facaaa (Dipole) a» 
^tsaa aca djf f*ra a* artat* 
faca a* ^tat* ca* casrtf® a*—dials 
carara *-faca i caarlS ifaa^l 
acit fac*a * a^aat* (Oscillating) 
«iaai It*, aci fafaacia M *c* *tt^t* I 
dil fafaaal artci fafaaa *tca ifaf*^ i 
dia a^ta fe«ta , l fafaana, 'sai ^®ta 
caraa a*itcaa i ai«ia ataifacat^l 
•Marc* di| fac*a ^{*:aa (Dipole 
moment) ifaatl a^CI at*. C* CTO 

'’aacitfl'® citai at^aat ** i •atata at*T- 
a*f a*ic*a cait* ^la l*r*^fi *Jtw 
fafaac** aca crtatfa^ (Modulated) *c* 
at** caafa sfar caa i «rl* ialS facia 
a^ta *f* v’ <afa feiNI «rfcita a^ta v 
**, w at** afrit call v-v* ai v+v' 
TO i /-/caitfS c^tc^a *tc* *a i 
ata atai «rfa*rata ^rfcn fcst* 5 ! «itrita 
a^llcaa esc* a* **—c^ta <*$ f***!5 
«f5i* ataflci* I atl stilts a^feva 
at**-ca*l > *tc*l ifif&a aftata ifasrt*! 
a^tcaa at**-ca*i ajt^'it 5 ?* *tc* 
a* i «rw3i an at*,’f*asa ia* i^F*caa 
atcita toTO a** fen'aa to 
cica at*, <®a* cltw can (v-O * 
cat? tret ca aa al fe«"«ca atca, ^tai 
tftal atwtre f»a®a aca faca dica 'ait^S- 
c^tar can ( v+v') ita*i ata i 

ca alcata, nt^fi? atnaat "^a* ^5 
«tflp*tre^ aaf nef i a^atcar «*t aa* 
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*f9*tvi 9arc^ i *t99 
4l*fr « «nwtft* <31*91 4*fita 99"ta9 
•ffa^f itn ft0i «fwf« 9$ i *t*R 
•liWti fcfeift® *fi«rt*9¥ 9tttic*9 ra* 
C9 «rg[f99i out 9t9, <$1 «t99 

flfs* *fh<si i ^9 4^ ftfato 9f$i 'Q 
999^99 (Polarisation) 9t<at9 *lf«H 
fm% c$i **w *tta, «t* *"*tc99 airti'rt 

4|^f» *t9i 9ta I <$t$ fc«B*W C99t9 
«flt festal *twt*w 9j9*t9 w *§ 
**f99t«fa ^*^<5? 991 *w *c*c9 i 

(Fl^rtcs* «fcstaf i swfe 

9t9f*1 '®jtE s lt9 CSOf fc®Si9^9 

c«int9 ^tata> * e j ?c* c9 *tai 

faf«F$ *C9, ?)&« ?E9 §Sg9}<M 'ft*?? 

c9$i *Vi *t99*c99i'®fa'« w 9te$9i 

*f9*t9 -JfJt 3 ? 0*191* (Continuous 

wave gas laser) *1^9* 9l99 9<19*1 9E3J9 
9*c9ta *i*r 4t9 5 &« n*toi *tai 9$* 
*n« i c»i9ta* w 49^1 *twt* 
hpT¥ ^jtfh 9t9t99 *tdt9 C5C9 4C9* 
*9 i <sft 1/2 f»it firt 3Tjlcn«r 9 * A *tai 
fc*i 3 » rfcn 9l*ta; 35 cstfc 'nUwm 

9f9t9 (Focussed) *91 9t9 I 499 

fa 8 x io ~ 9 fafct* «rt**c9* 9951 dc** 

C*l9t* faC9 *199 tftfl' 9t«9l 9«9 fTO I 
*#9 •nrtKi *t99 9<t9f* *ft«m 

9tii 91*9 n»rti«f «m 99* *C9* *9 
3W capita* 3x10" 9 Rtft: *t9ssc9« 
*& *tai w c*, 9t*9 n*rtctf« 9199- 

«91 nt«11 *t* C?t9 99*ft si* I 919E99 

nStoft *lt* nrta« 9951 fin toi *wi 

C9, fcfl’ft *tCTl 4* 99 9?9t9 ciffa* *9— 
*S*l 9t99 9*fMt 9t«9t* C*t9 "*1991 


9ft* 511 I 9jl9 C«Prt* C9C* ^ 4*151 aj* 
*r*tta* artai nt«*i *t* c*. 

*wit«f c-rt^^tnj ***\H *t«r Tm c* 

4^15 C*Pta *ftl9 V*ftf f51^t$51 m file* 
3©ta ^5t9 *t*151 991 W 9* I 

C«l*lft99 'BltC'lt* (Polarised) I 

ait^r**f a?tat9 9t95| n^t* 9tW 9<Wl9 
^tCTl =9^1 »l9*f^«» C<fC9 **39 ^9f9 
^<$fel ^t*U9^, «1 f^9 5991 9C$11 499 Ont« 
*15(9 9<t^9 «rtC*|l 9^1 999f®15 99, 11 
C9C^ "^^199 aft9I pTC9tf9«l ^91 ?9 I 
C99tC9* «ir*ta 4*ff8 93} f^C*^ 60 cm" 1 
C9CF 40D0" 1 ^$9sr ^9lt9 (Wave number) 
9t99 9<t^1 nr«*1 9t9 ^9t*ta (W 
9'9ri - 5r*tt*/«rt«t9 nf«) i «i^9 
99t*9f9*[Cf9 ftR ^ C*19l9 *199 9<f9f 
99 4^jg 9^9 3W9 f9C9 4C9C3i I 

^95 60 cm" 1 C9E* 400 cm" 1 *S9f 9^9rt9 
9 f "9C99 WZ9 «r9Cntfi[* Clt9*l *t9if959 
3rlS9 93dtf« f9C9 ^IE99 3^t99t9 «(» f9*1 
91 I «f9 , 9 499« ^Sf9 99t99fa^C99 ^tC9 

^9t»itf^i nif«f8 'arnf*^, ^9 
9t9jf9C9l9) "W99$MI 
C9C9*l<9 C"ETOC*Ki9^ 

9199 99Cf RC* 499 C9t9* 

f99f9 5Ft99 C9t I 

mm m* «Ratan 

^riw 

( 1 ) 9 S )9 “MX 0 n ' 'BfWhl 3931 

(M—Re, Ir, Os, Pt 91 Pd «fl9 X-CI 91 
Br) I 4$ m 4« 9S\9 C9, 9t9t99 CBtC9 
9£9 *9 <99* ! *9$ 4CT9 9t99 9ft9*1 *t9l 
49t* «IC9tW9t* ft* ! 9^919 d9t9 9f99 
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wm * rcwt* r 241 if, 3s nui 


its cif iiffi m 1 to 11 
4*5 "W C1CT M'eXfa*tti 3tH *1CP, 
cif ffawi aiyfaf n fa, 41 srttefti 
fiftsi isi itn 1 

(2) Cl 11 «!ft*ltF5 flfs5 *1— 
«n wmfa m ^tci, ?ftsi 
its? ?tt*ts 4358A <nf brtfrs 
fi*4 its its 4fk Mftis 'itsfii 4 ti*i 
itittitfe cto nt® 1 4l ^nts stu W’tft 
cuts cw t=i «rcst«Rf itc* 111 fafoiti- 
fW CllttSS itl 4tt»l1 4tt»l1 


(3) ijttii stii iftfY-ciiti itii ^cai 
njtita ^1«i=r i<t«ft ci«si ci w ss, 
4f«ri 4tt*fa itifa i ilfo .wi 4 fitiYs 
•rnts Xe f 0 -45 sm iftft fats cm 

ltl4 Cl, itJt^S 4iits 4 *? 

^sits 4 ^ cm *fii j Nboci, 4 i« ’trt’j 
4 iits (300°c: « ifa Wtf St*! 5 ! itf^ts 

*lt«faj Cltl 4115 »)ic5!S *lt<faj lit *lt?t1 

( lsK fas ) I 

(4) 4TOtfa® sfas Id «rfafaMt^ 
<«ra<, 4ltift ciftfai *tiK cpiH stii *fsWts 



ll^ f&<5 

NbOCl s 4l( * ) ifa 4(1) *trP?l5 WtS *tfl- 
flftl, 11 Cllt* 5tl1 1<tft5 ifatCU Mfiss 1«t1 I 


fctlll IJHtI 4C5 411411 «U? *tn 
S<tft UK* SSI ltt*l 4$ *tWtPB 
fai 411 m. w m? *n 1 ^ * 3 ; 

*ci1 V(CO)S, Cr(CO) a> MO(CO) 6 , 
W(CO)®, Be(CO) a I 411 lift *N*ll I 
441 4\t4 sl^ 4 llfl ci <&tt1 C*t& 
c^cm, 5tl1 1<tlt Cltl C*($ ftn ifas 
4*fel 1t45l itll Htfl {$ HI 
5tS,4* ifv Re. Cr> w, V-S CTIS 
C11 Wtt ffn *ftl^ I 


4t¥4T CIS I 1 * CTO st«rc s<tfl fs«Wl fl . 
4^ 4S n?tC<S w «(rsf4¥ ^14tf4- 
ntfs^ f ts« i 

( 5 ) *nrtc«fs <jksc-r estfi® 

4tll5^1 Itisr S<T4t C*|5TtS ^TCStC’t 

151 ncv? I CW4 (Silica gel)-45 

^ns C-ftfas Br, CC1 4> Cs, |«Jtfas 5t<H 
5^14^ C54S1 *141 S[CSCSE I W fa, fafafl 

cwc»w *jfcww c-rtfi« «ntfa^t*ifaifa®- 

45 5t»R 5<t^tc4 4ts fal ?*f 
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«i nwti «t$ m w, c»wt* *t*rc 
(Catalyst) sffapst* »IE^frt 
*Clfc ¥flW I 

(6) fc«tffafbt*l C*C¥ Mm 

«fR¥ f*% <*nr **c<5 

♦ttw i «wvrwtw toft ?bta *$i>i 


«ti w*1 4*itf*r« i 
(8) it*R —1931 *itc*i 

"WWffo jjfi *t*H-cfl<tli 9t*H 

® n 1 ¥W vcjt f*¥ fats 

Mm »KWtI 

cn\fa* «wmw VM ¥t* i 



i s + ^ *t*R atft^t i m ortwt’rrtfr^ft’f 
^Iw Mm vti$\ c-rtfa^ m Mi i 
Mm vft^t wi! #l*r^9 w <Btw* ca«rt* 
*jtfa (Width) c*r$ Mi i fc*TC« M*\Mm cwtft 
i 9 + -jn cnw mMxm «ftm o f*»4i wi 
sjrttw ClW ¥**11* *C»11 6400A i 


*a<nr MKM ^t'Q <flfc 4^Fltl *l4?N *M 
W *W I 

(7) *t(inrh—c^ttortifci at$c¥* 

fifltl fGear) «mi fefctTO Mm 

’Kt'ft Will TOWlflT M*M' Ml I 

nfafortfa cs*t^tlc®« *!fo-fatc>r« fan'll 
«itti natoti <m nc<?fw, Mm 


ifi* nvtc^ Mm Mm*r c^ntcfl^i 

fcnwtftei ’I’Mc# «ttcn^ 

^ *t*ftctf c-fntc^tnr ww* atfii- 
m* OWt* VMtl tatit «HCT1 
ftPIW *Wfa W* ft, «1 an w faf*ra 

ltNH cttwrnn f^hf* *it*t* 
*rcvn n«i MM* citflw sc* *t* i ffi 
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« famm [ 24n *<, fe 


TO* fa* fan 4^ i^jjB **(*!&« fkn n, 
^ *nrtc< c-ttsmw TOn* nt®rf* cn 
*"»ttC*4 citti itfrw, *f4 *t*f*tf* c*ft 
fafafc TOc*5 *twi fan > 4lfa n*Hlft* 
£«tfa* *to fafaa 2, 3 #*jtfa tos 
*"* rt£fs **4t*l 5t44 *frit it*5i *tn i 
fcnt*nt*tj n^tUfl to =^tf5 <p 
c*tfc *t*tn far® *n, TO fafotj 
TO 4<ttlc* sr^tf 4«r TO *n *k 
TO*4 *4c* *w citTO ^c^tn 
*C4 TO I 4TO Its 41*1 15 -45 TO 
4<tfl C4*41 TO* I GrtWtTOfafrft* 

*7tfro5 to li-4410- 3 croft ar**» far* 

4$ 14*1*1 *51 *5 I 15-44 lift* c-tt?i 
*"1t* 6400A-44 *t*t*tfa, 6328A 
c*intc44 to *TOi fan 4$ ^t{5 fcitfan* 
*14 *$ C&t* « 4t44- 

C441 41, TO* **t4t&r*'®fa« 441 TOC* 

( 2m fa* ) I 10" a CTO 10- 4 C4t*lt* 
4*1«4C44 arw C*wt5 ft?1 TO*<tffa 
^Itfl *44$ W TO1 *1 I 

4$ *tfa*t?f5 ClTO TO 4<tll-f4WtC4 


nm* *t?c*n to* c4$i 

4£TO TO 4r*t^4 ClVfar* Wf TO 
«mtw* \®4 c*ai *4i: «rt=n *tc* i 

*£fa iTO* TOf 5TJ51 C4C*— 444 fa 
&C*fa* 154t«( 14fa® 1*4 * 

cut* 5t44 TO *tW ^54 *t1I5 1*t4 
01X5! 

(9) TOjlt* *fo» W * TOll 

*r*t< * 1*1 *t«rtr<* fjK at*«rt4 

4|3|twre Wit* TO *4W1 CTO TOjlt* 
4^ TO# *1J TOU TO I <®tTOfar* frit* 
(Thermonuclear reaction) *t* W4*ft" 

ntn c* tf fwjn fcvit** *41 * 5 , TO *ril*i- 

fa4l*t? ClTO *t44 *lWl-fa«fa *41: 
4*18 fafrfc <?fa*1 CTO, TO* C4$ I 

fc*W*tC5 4**1 4*11 4t4 C*> ClTO * 
4t4*t 4t*C$« ifaifa* 1*1*1* *fa *B 
14n5 4C4K4 «$* ifMl* ▼I'TOTO* 
TO»tt* *41 *C1C* *tt« 4C4 *4 *t44 

to* fan ircroti 4 ^ n*t*l* * 4 * 

TO*»fa ** C4 C*fa *tf4*rC45 **ll**1t* 
*r«3?4 *X4 4tC4 I 



a^fs CSfk Itw 


facaa c«ik fawtafaaa «w«* « <®ta$- 
aela c«ti aattffaa ‘•tw-w’ sarwaa 
cwpl> atacaa aftafflw aasi faata-ara^ 
* ^taasatat «rt* catw ufofs I ^ia 
acif ata fefa ^tatta *rfapt* fa 
«w aitatcatea $ta faw «aca n« afiaa 
2lc*r at«aa aatca f^5f=r cn fa:ata nfa- 
ajta ataa i 1888 aeaa acsaa 21 <itfaea 
fafsaniftw $ta m fa i $ta atf sftaca 
fofa itf'la fail s ^jFti afasta af ftea 
aattf-fawtca fcsstcaa acaail ata cawa i 
$ta atoaa qa ijal fisa—“fa®ttafaa 
fa*mtfc fa®t=T^nt>r a* fawfcaa 
atatl fana wta at« fa, fawttaa 
fcntaai aa i 

^ajtn* afaraa ®?laa-f8t* *frawtfaf 
*a?ttaa aaata tf? aw 

*tata ajfo^ a^c^a *ai aai cata fa 
'asriafirf fta at i 1919-21 ata afaat^i 
fatfasfataa nattf-fawtta «rtfa $n *vr 
^fai Ns i ftf* wr <| faffatara 
nattf-fawtca atfa«-*iajtawa at? «rfa- 
f*fa «rtatwa ^f^Maaita nf?ca- 
fa*w i «a| faata cal aaaata Rtgfa* 
*rtfa*ta*fa afti fafa ca aa feflaat*^ 
a'?®! ffiwa, asi «st«r «tta aa*ta a*a 
•ft** ^tata ata art*tca 'afar* atm 
'** * fa*i< aft* $ta wsf avstift 
^tahr *faa*i *)ata $ faataa nraanta 
fw%n *tfa $ta aafra ata* 


ata ataav ft* flcata aptw *ta $ta 
aafata atm cnwflata i cal aaa 
^tarta* wcasrtatfa a^« *rtatm nfaca- 
ftwa i a«-*tfta asita* awNf cataar 
catfa a^a ^wtaat* 'atattaa ^a ten 
tea i a tf*: 'aajtn* caaata atfi <«ai 
artaia ^fajtaa ac^iayata a^« ^tatiaa 
aata afaat^i atca^r ^cacB? ^ajta»i 
varea i ^tcaa a tea a^ata caVsNJ 
^tata ^a fa i <aatca aat «rwt«Fa, 
«ata\«a ^caf w ^t?l aaa^t 

a?faca a'hs aea%»ia, aai—^f«s 

«iajtnaf ?%araK cata, aaim 
fifta^ata fro, ^ntaaF faj|aa ata 
'aaita? atacaa ’a^cal acaaii ?a» 
acaa i ^:iaa faaa, aaa^ ^[aea ^arta^ 
atacaa arar *ttata cat^r f|a ai i 

wiaa c«fl ataa atarta? c^fac®^ 
ww cac^ atsi 'atitcai aaa aaca 
ff^ww a^r a?K-fa®tca <na. <na-fa. 
aalvta fca ®ta^1a at«fa ^«tcn 
fa a^ta’I^ca faja? fa i 1907 caw 
1917 al« aa afa wt? awr fasfa 
«ta^a at«Fa ft^tta f tar *caa i ^aitnv 
arajtfata a?? aanta ca, awcaaa csal 
ataa aaa <1 atc«r afaatasta a* 

(aw. 1914 aea), a»aa f^fa alatartta 
sta^a fawta-t^i afaaiaa (Indian Asso- 
ciation for the Cultivation of S cience) 
* fal*taas\ ^sptaa, itfifaw^a 
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nzt atoitaiw armi *rta« *ra%aa i 
cal aa* cawl aafa-ss'f «^ta^a 
afsas far* ^tc?sf ft^gs %»|ij | 

*fa*N faatfwtacaa asatatoa fcateK 
*«it« ^tswta awHtajttaa ^t^rtra 
safety reTi? ataa 1917 aca ^sfii^t^i 
ftwta ¥wwa naH-fiwttaa ntpre- 
aWNwa *fCT C*?T*f caa I <e| aatt 4f ^ 
W fofa ®taa?la fawfa-Bfrl afaawa 
vmto aaata *wt*iwa ¥tsr *taa i 
*1 aaa cawl «wt*t¥ atacaa ^?jt*t s ii 
n w cal aw qafa-ss$, «ta£hi 
*iWJi « wftntwi fa«ga*i fata $ta fasa 
®**R 'asatat fewtwa ataati s?t=n ettat-ia 
*t<at?a afwffinta saw atw i wfata 
^ wa, afjtaf* aa fafas aataa sfta 
CH —*WJta |<taa fa®ta} Lord 

Rayleigh-S ajt«tjtw f^far ^crf^tlv 
¥ta%aal <4 aa afwrta WW 1924 
^ca ar*JH¥ ataa astaa ataa catatll&a 
w fMtffo m i *1 m a*a na 1928 
’iw ^iftatwa aaw nat’n-faatata 
*w 'wHf ataa 4? «rH<f «rtfa*ta 
*caa i <*$ wtftffn $fa caatat 

itai c¥* Wtff. ataatna, Tfa: cv. <aa. 
wfa 4ik ^»t» itn «WTt*t¥ atacaa 
a*iat% fltaa i atatw wrtft e ataa 6 !!- 
*ftta 4«i fewi IsTtfa fan <a| 
tytawtft *tfa*tafr a$a *raf|ai ata 
'aa* caa-fataw ^ffaasa ¥asf? « 
&r« <rat«ra aaffV aja*ta *ta 
<1 ^tfotafe a*)faa> ^taflai ^tfotaft 
catlfafe <al—a fa <4# I ’saaf-fcat^ia arftafa 

lf%. benzene, toluene «r$f« <aaa attttfa 

$*tca «rfa«* fat *a, asta 4% <saa aatf 


«fawm [ 24-r ai, 3a awn 

caw faa$fa« *ittatw «rt*ifoai ww-fci<J 
5hFt* ^sa (aat fMw wr-M; afra't- 
a^a*a acia cstc^ aat *rc? i <1 ajtatafBw 
«rajtas faaafat Stokes-iia <t^4« fafaaa 
(Fluorescence) aal afa ai, a^taa 

fafaaca «itafas^ ^saa-^fi^ apSW^ta 
cera al^a «inr-Mj caaa caai 
ata i ataa «fat*i acaa ca, ^ta 

'Bttfafs ^sarfe a-^f 4? «tfSpai <«a<. 
aatifav fa^ataa awl a^fiil i ^atca 
aat «rcataa, «ifai faat<?t Smekal 1923 
aw ssc<?a faa faca a?aa Piitw 
acafeaa i ^mtaa ataa ai^ca ^ta na^«pt- 
a« a^r^i «raHa atafacaa an aa, ait*t¥- 
asfta «fcaa ^aj «rtfaata ¥caa i *a| 
^fq5sia aatfaata!Bfa®ta-w« «rt«r ‘Raman 
EflFect* atca afafa^s I Mandelstam, 
Landsberg «t^f\5 fatfsft 41K aia awjHf 

atacaa ¥twat« al^a *r*rtc«f ataa <awl 
«Ma acaa i faajt^a atfVa fawtat Wood 
4i\ Rasetti a^*faa ait ala aatctf 
ataa 4Vf% cafaraflwa i alaa 4ivx$i 
«fcata fa®tcaaatai factor ^ ¥t<aa\ 
araw i 

1930 aca ataraa nt-sl «nfwtr« 
wtw ^ait»t¥ ataac¥ taastala ^tati *wta 
catwa ^fa «ta^s aai «aa 19:9 
aca ^tC¥ Knight ^Itfic 5 ® 

¥caa i 1933 »rea «wtn* ataa 
aitftwtcn If^ata la^iSfel m aftaiara 
«tfa¥^ fa^ff aa 4V^ 4i ata a^a *tca fofa 
<2f *i? ’witn ¥iaai ^aa -nl 
f^sfa ^ nattf-fwta faitm aw ara 
in ncaaita ¥tc«r aa i 1943 aca 
f^Pt ajifttatcaataa ftatf |afti&§& ^t*fa 
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nftf, 1971 ] vfol 


TO? I ?t?n uRtt?^ ffeft fef? 

nrotto? totem 9t*R <4m^?r fen? 
^twi to? ncn?*n TOfron i <1$ 

TO ?f fn^JVg?? TOF? (Electromagnetic 
theory) ntfttm ?t*R TOtfe? ?jt<m 

to ffeft cb^i TOfron i to «?fe mtnri 
vnt< ? crt^» to mi c?t?tfet? 
®fl?? fen? «rffe1&<5 Smekal «w nr? 
Kramers'® Heisenberg-^? ?jfmtfe <fl?n 

«f?toi <?fe ?Ttnrt? <?tnto ®??-fc«r^r 

TOW ?to? <5??-£?fj (Stokes lines) 

•w TOrto <5??-fctfr ?rcn?i njy®? 

TOF-fc?^J (Anti-Stokes lines) IV ®1r? 
W, <®1 «nfefe cnt ?1 nt? I <afe nn? 
cnr?fe r?jH? ?t?n ?c?n ?f%? ?rt?to? 
(Diffration) totem ft?1, §fa, nt?1 el'fffe 
SJlto TO?- S^Jt?, *?|B? (Quartz) ? 

to? to? « fa? ?*&Ttcn? nfc-ton 

nncmnwnm ?ra fe^nto 

?hri nn? cnc?fe ®r?jtn? ?tn? ? 
fet? nncntto to® »??ft to? to 
nmtton TOni 1913 TO tot? 

f??*tn) Laue, Friedrick ® Knipping-ui? 
nTOttot? TOR ?fa? totWX ?ljtt»|? 
to-f? 3 tn to?m? TO<*?fe ni 1?1 ?r?? I 
C?R® to (Heterogeneous) ?1 n? n? 
R?ft« tow wtotr? TOR ?fa C?t?* 

?*rfm? fen? c?to c?m ?t? c?i rfertn 
cro ?to« ?fV to? to s’fritcn? 
*r*tw R?to c?tc&teftf?? fro w 
«trn nttom TO?*fa fe«R ® ®urr 
Wtcn? ^fe TO I <?fe ?N®f*K? Laue spots 
*wi n? • <?fe ?tmi tonfn? *ton cnc? 
rfejtm? to-ton too nt? i Laue-m? 

nn? crofe ntrm tonfa? to totI® %?«*• 

3 


ftto TO?«fn ?t?i-c?«n arm toto i 
<?«%? Extra Laue Spots ?*fl ?? I 
TOt?«?? TO-toj? ?(?? (Homogeneous) 

?tsh ?t% ?fa £<-?n*jtcn c?m ntw— 1 ®nn 
K-f^rtn cnc? f?fa? ftc? nfttf? ?ftr 
f<-?^it:n? ?t?to n®t?t? cst:®? fen? 
n^*m c?tcfcterrfV? f?c?i ?^5?«fn c?m c?m 
?t? i n? c?nt? TOt? c?t? y’trlm? 
«fi? n^ton ft<r?*i n^? i «?cro® prt- 
?t? c??! 1 ®^? to to? V?vf?fVn 
ftn-c?ni ^ ?? i n^ R"ni ?t?i-c?«n- 

®fn? f?, 3Pt??f Wadlunc! (1938), 

Preston (1939) ® Maguin (1939) t} 
TO?t??c?«rn? TO?*ft ?c?toHi ®t? 
nc?fe ?r?n «wtn? ?t?n ® fet? 

n??^sl (1940) <im fewtt® Lonsdale, 
Knaggs ® Smith (1940) I <«$ n?? 

ut?i ftnfiTOw ®fe? c??fr?n? 
?:«?jtnt?jt? ® fet? ?tR?i f^?? to 
to?ti ?t??i f^tffe? f^rttn TOft 
toi to? <sti? w r*i- 

n?fe n? n??^f?c? «r?fntc?i <??- 
*??|5 J ?f?W® «fln?fet? ?ft?Jf? (Lattice) ?ni 
Vi I VI n^j? ?t?1 ??C?? ?^Jtcn? Extra 
Laue spots f?c? TO?*rt? TO V^it?t«?? 

?t?i-c?nt®ft? 
®?t? v tofn? to^ ??, to 
-n*?tn? ?t?i nro ®wtn? 

?PH f?wtto« TO Lonsdale 
totto? TO cnt? *rar8? ?? I Lonsdale 
«r*n f?wt?t?i cnt? tofe to? cn, 
?rt?j?®to "n*?? *tn?to i R?itn? 
?t?w? ft? ton cn, fet? Rtftnt? 

^?ttnt? (?i to?i) toto nw w- 
toj? cn nftnfen cnm nt? <?« ®t?fe wi 
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cf nH*r **—c*ft mtft *%i- 

c*ra mtv.toto tore ^rtre i tostcn* 

mre n$ "tfyim w frgfci *tfirctf * izv *ftti, 
R«Ut*fa ffat* TOR i Max Born 
yfc stTOF tor Cyclic lattice theory «Rto 
¥PR I 4$ ftoli&r frotfir® «rtc»jtB^i 
^«MT=r *m ** » 

cfn-tort* tot* «rfato cm 
Rto* jMh «*r Wr « totft rtnr- 
ftl>R to »T«H I 1930 rtfrrt 
<2*to ntto Rfto® ^ 1928 tot 
Ntto C»rhTt^t5 «R tofrtff Matteucci 
W «W 1930 *r w tor ctorftlifa 
«rfN Hughes m to to* »r*srtf=r^5 to 
w i 1941 tot to tototo ^ntd^i 
Franklin «tf® *re TOR l fH* 

fito* cm Rtotit f®. toptl 

filfNrti rtre «r. <fl*. f®. <«< artt^f 
fiffttorc rtr* «Rt*t?t toN. f®. Ntfo 
tore arm w i totoi. to * aim 
IflfttolW Wtlf toTOF Rtotft f®. 
*®r-f*r. to * mtfN to* i fort*, Ntto 
* tototo tom brwitoF rot* to 
CTOH fMtfs® 1=11 to *Tt*1“ 

c®f*rc *w®q mfmfoi «*ttof® ffof i 
1929 m faff toto ftto TO4HR 
ftofro mtw to* i 1949 *iw toH* 


Itff tot®* ‘mtto mHf* fMtffe® v* i 
1954 tot to* to® sfvfcN tom-w' 
fentto ^fre w l 1957 ft* faff 
to^ffa* Lenin *tfto*t® TORI tail*, 

Ntto * Rfwfito fffa* fciwtft* 4fa- 
ta wt*f*totofN tot <ffof ®ftf 
f^stfa to to to®ft*« cWVa^ f<f 
*nfat*f i 

*«H* to rtf ffrt fare* 
mfafc® tof foWNtfc cf ** tovn 

TOifam to wj ftwfi <w jpw 

tos n *n« to tow* to tof to 
aw ntw i 

«riJt*i¥ to* to toto tot* f* "f® 
ftf* CfMflrt fafa* Wt®*Tfa* frretff* 

•im-nflto ^tto i ®tftn to 
ffrmfl mvn to to v ran 

TO! Cfrtf} ffl—Molecular Diffraction 
of Light, Mechanical Theory of Bowed 
strings, Theory of Musical Instruments, 
Physics of crystals; Diffraction ofX- 
rays ftypft I 

*ltot4 ^«fJt*f¥ fltof sff- 

*«i tofcftsui tol 

Pimento nvr fM toitortf to* 
totto to >r«to « 
ftof, frtff i 



*tsrR* f%^i=T-Trt^r=Tt<T ffsffhsi 'si«nt? 
8 


**t*K *t*t** ftoft-sfaff* «r«ft=r 
ffaftsi I ®tl $t* ’ftmi-sfat** 
ff*ift«i wtt** w t*^ cA i 

¥t*n* <sfe c«ffc frotfltf cwf* «r** 
C'ftst’IT ** *ft*t* «*.*¥“& ¥ft»T* it* 
fatwi ff*i¥M fatftftat** <4*.H-f* 
^tc^ $t* *^si c*rf=ri *fat* <«¥ 

^f«a*5j I $f* *»!*t* ¥*Tt»ft9«1 ■rot* 
*fft<-f*SltC** «f|5*! ft** ftps affW ¥ 
*rtH%* 5 ft* s*if*t*pi c*, $t* ¥t*tc* * 

** star* 'st* $d i 4*.<4»r-f* nitot* 
*t* m in c*t*t*t* h* *t* 4 cto» 
^fff* $t* W CHI ¥*t® $f* ¥l** 1 t*W 

$R»*t* w/tritPitri* ** ff ffafet's-r* ¥* 
»itt*i*T i c* <n * **t* fsf* 
ft* Aw c*, HtPi «r** fasten ntn ¥t*f* 
<w *rt*t® *t*, «itfa ntfa® nt**m ff% 
fat® ¥ ff *H I Htfif St*^ <W 

i»*t* wtfara $t* fcnt*n*s nt***rt* ftcs 
ar5t *nt* i 

*t*n ffalft^t* *ftPR 1907 
ntcn $t*'« n®<t*tfc* ^nfasttn* 'nfant* 
fantt* i st* *jrt ntartf falfastnt** 
w n*Wt* . fatn* ffet** nt<? fesK 
hi ftarw*^faf*n*t4-fa"ttn nt***n 
¥t*« ft** <w ^twtf-fawtt* 'flfiM 
cnfaf «r*w wn* fawff¥*rtn *jtntfarc* 

«f¥tt ¥t** I fafStfastm St>| Cfftf ft* 

*n *rf«*t* fafa fcfantn ftfrfar ♦fitot* 
*tn* w *tt* ntft* ¥tn*fa*t* ¥t* 


ffaftSt* ffcrfa faftH ft* 

¥C** I fa$ $t* *t* fawft* ntmt* *TC¥ 
*r* n*t* frtft**! c*tn fa* i 

ffaftft* f ^SjtfatSStt* $t* (?T ^t*m 

fat* cn*i <¥tn *t«*i-*t*t* ntn 

C*fat*t* tlcfe 4flS nfa*t*t^ $t* C5tt* 
nft*1, c»\*1 < ®fItt J Ttf^t*“t i T ¥9 f* 

¥tofStM* *t* I f¥f¥ 4¥fH {C¥ 

CHfC^ W C*[t¥^t*t ®f. 

’TSftt** *fl¥ Cf«ft I ®ti »r*¥t*t¥ 
fsfi( fafWt’TI ¥*l¥f, ^Itt’TtfntHH* f¥ 

fet^ ^ ff ft4f^tni ®t: Hft* 
'Sttf ¥art»i=T c*. «fjtc^tfnnii^ ^f* f4ss 

f’f^c** ®t: *tfar¥t¥ H¥t* «rt4t1 cs^t* 
ft*tH 1876^1 fctw«—’tf* 
nt*t*itf f*»tt5f f*ff¥s f*i, f*ti* ft* 

ftt¥-¥¥CT f**J|^ ^f* ¥*1 <4*^ ¥t9^f*t¥* 
*1*1 f*wrt** 9TC9911 5t^tt*1 I ¥t5t< *t*t** 
€tt*(« ^¥t* flfat ^t*^ WH C*, ^t* fn^- 
C** 5Sp|*t** Cl* n** $:« ¥t* C»fCH 

C*, fiwtt** *ft**11 ¥fft5{¥*f ^t*¥ ¥*t 
*t* f* I *ft* f¥5 ff l ¥tf ft*t¥ l 
*t*R f*t¥* *lf*59 f*t* ¥t*t¥ 

r«r* «i**? n^t* nit* nt***i 

fjt 1 ® nt*t** ff*i i ®t? jf*ft* w 

*91t»l*—f®ft ^«I¥ ^ ft** W W *t¥ 
¥tf*t* f*t»W ***rtf¥* Iw ¥ ^tf*f 
^w®t*¥*ii HtsH *t*re «tts 
*1 ft* ¥t*r ¥ft*¥ ¥*t*H *ftc»l ¥.wt* 
lt8* fft* S f®f* Hf-fawtt* ¥t¥ ¥f*« 
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Oft* fait* 


¥ni* x^ ¥c**|5 

c*\fti* rtruw tot *1 fa*fajt«i 
*rtntf«nr, &m ft:? 8 !! *t*f*¥ near 
«r*tH *fc*=r i 

c*t* c**t* *r* fag 
**w* xro cv *:<$, ¥t*i to<c*^ 
$tt¥ <*3fC* ¥t** I C*tet*J*TO; 

*a *wr* nmft *t*t* f^sf* *fat®t* fat* 
*t**t* ^tW ft*! c**t*l, *Vn rt<gfa 
*t=n ®tt*a *t*r*t$* "f*rt*a i 3 ?- 
wftnrc^fa *t***ft* to *«ftc^=T i *1 
** *ia*nta ¥TOfa ta *t®-*tfa*t* 
«r*tfa *t®*tt*i faft «rrfc*tftmc* 
ate® to c^ aa* faro ntc**. ca xt® atft 
ca* xmatfanuta* fa fn^c* xw® 
X*fa**fr* ¥t**t* I #t* X¥*t3t faf fa* 
cto aftrtltT® a** *& *i ** i 

<afc »r*t^ ®t*TO* X¥®a «t*t* TO*lft at* 
xtxwt* gj*Hfajt* ft*ft®r*t** 
«fta 5tl*f** %** XU faft ft*ft®ta*t* 
froi « ^rrront* *{<t* xrfaft* nf*TO 
tot® v i ca$ fctxr® f^f% 1915 
atca fatfrota:** fart* ¥txx «rfafri 
*t*ai xtFft *t*r=r* xft* rtwitgitrt 
$t* axt* are w a«rf<*fattTO ^«* 
itfro atfa c«rtw*tw* aasrati**:® 
$tt* xtwi rtffl* i *tiW *t*=r x$ wt*r 
»rt*c*r 1917 att* a*¥t*> 

Ffa*t C*t¥ X* nvt C*t*¥t* ¥1**1 
®t*TO* faftro $fa*tta x|5 **15 ^*t¥- 
¥t*t afcai i 

fat* ¥l*l¥ CltTOt* *t*¥ 

*tw *cwt* «wt* atcror 

xjUatfaaww* att* x** ^ xfaitta** 
aro TOfatfat faft atai tytaij 


[ 24* TO, 3* *toj1 

*ta *w*it* arffa cTO-ftcata xfat* 
*tt ¥1 *fx*t®1 ft*»t* *t*t¥* fa* 

X fat«Tt« Itl X*<, ®t*TO* XttW *t* 
C*t¥ TO faft $T* *tC¥. rtCTIItl xt® 

xtat® xt*® *ta* i *ta att*x xjttai- 
fawtt* aaM-fatta* x* ftfa acwi 
c*x *u? vfanfa *w o& 

c*>i ertk fat* c¥Wi 

**lrt*t« v I c* WM *EIT ♦t* c* 
*** *to^ *»tp® «rf®lN 'Stew* 
*r»fi fet**t*r*r «ts «*. c*. ^it*t*1, ®t: r<f. 
**. *Jt*t®?t. ®t: f*r. m*. c*t>r, ®ts 4*. c*. 
f*r®, «1: ft. ft. it* Nrtft I 

®t* **¥tc** *fi* ** 1919 

*tt*i «rt6ft *t*r* ^rrentfarte** c*^a^t?t 
**i ntfa c«rtc**»rt*r fate* *ft¥t«i 
fttftwfa:** fct¥ti c¥*i *rrtf« *tc** 
*JtC*tfa*-tC* *T*gt# ¥Wt* *wf® 
ftf* cnwi ftift®t*c** rtniii-il^rttrt 

*t*C*TO *trt* *TtC*tft[C*il* ¥t* VUS 

c*re*i *i*i i *itc*tftt*n* *c**it**s 
ftwt^c® * 5 « cn* *** *t* *nr *:**it* 
ft*CW *t?TO *t*C*1 I *tl*t¥ftHi 
5**-ftwt*, rtir-c* rt^f*5 ft*nr rttwt* 
•rftft ft¥® *oti i 

*fC*t¥'fatW ^t*fatC**'S f®¥Tt¥- 
*c** *c**it* $t*i *t* **c*tf*rsi ¥c**, 
^tPr* *ctj ftw* ^^sr*c*t*7 ®t: *** 4*. 
*% ®t: fa **. £*t*. ®ts ft. ft. iff rt *51 
ft*:* *W¥ *fa rtW* **t*t* ¥1* 
f®ft x^ *t* **¥*ftl Xt¥*rtf®¥ *7tf® 
xrt* ¥W*i **:* xtc*t* ft*g*m 
^n* 4t* *wtwt* *tfi v i ¥&*, ¥** 
x*twfa rt**¥**!¥tFft *rtlft¥ fts|«1 

(Scattering) f®f* *c*¥^** C*fa»l¥ 
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¥tfi¥t3 ¥73i I fiTii ¥73 ftsfffo ¥t7it3 
citit3t&«ni ci7¥ ¥4? i$i ami ¥7i¥ 
¥3t «rtii 3ti i ftiw $u 3$ wifora 
173T ®t: c¥. ¥ti. 3tiit3i ¥ «1s c¥. m. 
¥3»t7i3 iti toil $7¥373ti7i ^ n 
¥t7¥3 Utfe 3%3 *t?3t3 ¥71 foft 1924 

it7i i$7i3 uta citiftfito c¥M fMtfts 

33t3 faftt l¥tl it* ¥733 I 1926 lt71 
¥t3* i3¥t3 ¥Jt7itfi7iii7¥ itftf 10,000 
fct¥i ¥*iti fir® ¥t3¥ ¥73 w 1927 »fhn 
C37¥ ¥1 3tf$7l 20,000 fet¥l ¥51 311 
1929 itTI f^!% ¥tl'ftl ftwfl ¥371711 

i*tifc 31 i 

¥tCTt3 f3«f«1 1371 ¥t«F ¥33tl 113 
faft <w #ti i3¥ifa cm* ci, f3B§fa<® 
wtwti w-folii ifa¥ c¥ti ifii^i 
33fl ¥11 ItH C1$, •rfiNfa® 37<3 
»tW^ «fl¥^i «ki fatffi* ¥twti iwj cm 
itn ¥11171 37ifti, wm nit7<i iwj 
C¥ tl¥ $7it737i$ flrfti mtw iftitci 
ftftf* ¥t73 <333 ¥1 7173$ f^MT 37<3 «rtc>il 
*ttl73 I fal ¥31 *r?|<fet¥ Cltfl¥ 
¥lltl 33 till 17^¥ ¥t7ltf&7¥ *3 

¥3Utl ft I Cl 131 C«lt7¥ltl ¥’1&711 
43K3-3 falflCI wr-tortfji *fft- 
3^1 ^t5tf 3t3733 «rMl ¥13 <133 foft 
$tl C311 fl3l|5 ¥tl¥f73 nSWl ¥37¥ 
fei’rhft 3i I «| ftror wt: c¥. <ii. *313 
®tl 13¥$f 31 I *3lMl1 1t¥tl 

^tlt* lt33 37<1 lfl3^3 Iffl C5t71^ fc*t- 
*lfa ¥713 I f¥l ¥t»1 ¥"1&3 <«7¥fc ¥t<®tl, 
ft^wf¥|, ¥1 C3l3t3 wear ft713«t73 llffi 
niVw ¥11 ¥»¥t! I *IJt71tfl71l73 ¥13 <4¥$ 
C¥tt Jtt¥ ftft f3Bgfl¥ 

^tCltl nf|¥t' ¥W <¥>* ¥^t 3 tl*l 


^rt¥¥tl3 ClTft¥ N59fT «ftft¥tl ww 1928 
*ftW I eft’ll *TP? Vfl '¥¥ltl *lfl- 

^tl 43^ ^5tC® ftsift’® '■TtCTtl '»!¥- 
Zniw *rfti^3¥ii ^ wr-frfriji *rfw- 
3^3 C3C¥ ¥13 9t^3 ^jtft »W¥ 33 ^31 
¥t3l 3tl I 33l^-f3Wf3 « 13t3l3 

¥tft¥tl ¥«J¥ WFl^f I 

¥tfi¥tCTl m ¥t5rt 3t3I33 3Jt^ C33“ 
f3C3C*t lt¥W nt¥ ¥3^ 1930 3tC¥ f«ft 
*m<-f3«tCT C3tt3¥ ^fl¥tl 3t3l ¥| 
¥ff3¥tC33 3C¥ 3C¥^ ¥JtC3tf3ni-rC3 ?t¥1 
¥<{&t¥9tf C331 ftsi I 33, ^33*, 3tllft 33 
1¥3 33tt<3 3l33-^<t3*3 fttl 3t3tf33 

1WH *55<t¥C3 53C«3tC¥l nwiltl ¥3 
«rim 13 «T3i¥ «r¥tf i r^> itt¥ 

S3tT3 ¥tet^ 3t*i3, 5sf3 3?¥3h*¥ ¥ 

¥JtC3tftmi33 ^3t3 «TBtf3^ 3C« 3tC¥ I 
33C3 ¥t3« f3f¥3 frt¥ ^t3 3C331tl 
iflft %vs ITS 3tT¥l ¥tt¥t3 
33513 (Birefringence) C¥C¥ ^tl 3¥13t 
173311 3*91 9Jt¥ 373 I ^t3 ¥tC¥fl 

37¥ ¥l3t3¥ Iffys ¥3t3 3?C3(if ITlftl I 
473fa& 3pf57¥3 ¥t7lt^5 

*¥ \¥¥ 33733 ^tlf¥lt71¥ c¥31 3t3 
^ f3733l¥3l 331 ftafc- 

13713 ¥¥f¥ ¥|7¥3 373J «tl 
^3^Tf¥¥ 31 CB\3¥ 7*7313 1¥1 ¥331 ¥^3 
I3t7< 5t7l3 3¥1 C3 ft^ftlll 31, Cl 13T¥ 
33 373311 31 <W ¥tlf3¥ 1^3 13W 
¥W¥ 1373t3 ¥3T ¥t31 3tl I ¥%|733 
137¥« 33 Ifllltl ¥3T 1^^V» 31 ^ ¥t* 
C¥. <31- ¥¥fl ¥ ®tJ <31. ¥t33¥3 ?*Jtl 
f?f«F7¥ \¥3 ^¥1 ¥tft¥t713 3Jtf« ¥«F3 
¥7311 <3| film 17¥ l^fid 3t¥3t? ¥71 
¥tltl¥ 133^ ¥ft7131733113 C¥¥ 1 
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^ftata fo$«tia aw aw aar-ca aaw* 
$ta aa aa i fefa * ®t: w. 
ataataa ^aa aafttf 4ar-ca-a aaafafe 
ft«§ai*fa fe^afoa asaft (Theory) caa 
*caa i ^t? «f^pnr a^wi «ratc*ta ®rra 
<5t:fa.<«a. catntaV st: fa. w. 
fcawtfa* caacafeatw <4ar-ca fasgam aaHi 
*Caa I TO&3 WW ftf 5^5* 

»m^rhr fc«a aa «w casfa aarw «*ft a^- 
• atwa afaa<a areata cafatm *tat* aa i 
area caw ^ar-ca »raw «rf«^tc=T a? *M 
aa <aa* 'Sta f*l fawwa ftwta^aaw a?? 
«rttpw aa f <4^ aa atwa aw fawa &:aa- 
cafti ca, aitst* afta fara 8 )! aaatfsa ajaata 
W ww ai, 'sttt?! ^tfa* ^w^ata 
«1 we fan at i <x$-ca-a atwa a?w ca 
aan a*fa nsntfoa «rcat®R, ^ta aiitcai- 
ftta-iiaa agitata toft aa—§it*i?^ta 
aftafatafc «naiB ataafata aretaata 
fawtatnra natal's fcsfa aai awl i 
aataft ataa aaa aai anwn, $ta 
^ntatai aa^ft «rfosi «ftotatata ^saca 
*« aw awl I fasstcaa ncaanta fail 
$ta w jr *tf*wa «rw <sra atawi i 
ntca*i autcntfimw arts aaata naa fcta 
ca awftin cawft, ^si ^ntatait $ta 
afaatata a^ftaraa awj w- art*. 4a. 
«a*a catran nfatafc *aai W* fa*-ftwta> 
caa atr* ca aa aaita cncaiaa, ^ta war 
aiaajS ^wacatar nntwa a«<n anf* i 
#t ntslnr ftafastna nwnin 1921 ntw 
afnaWl ftafawfani* arfaftfa am fafn 
at* 1 1927 ntw faft#i «utcatftra*ra aa 
fa ntiawi nt«?fiw act 

cataata aiaa «aa^ ^ai^iw ^ttsftata 


a<wta ara ajtiaajtfeiara artwta faipa 
"itata fccataa acaa 1 1925 atraaftffta^- 
ftjSfe&a a^atf^atc'® ftft wtaraa «tfafafa 
aa <*m acai a cafaaiftcaa autatcaaf ^a 
atcawa faiaattaaf ^aca faina ftafta 
^f«fa aa i 1928 *rtia ftfa ^tftata 
PTtat^ ara *rtcacara aitc^fa ca®ta aa^ 
a'scaa aata catai^a f^wa ca®1a nta i 
fsfa 'aantfa s^ca^ fsa’tt'® acacaa 
aa «ta^la falfosfai ^a^ *otfi «t?5 
faca^l faafaataacaca I 

ftwttaa acaatta va cart «fatcia 
aai faa cata^ ^tatcaa cataa 
fawta’tai fsai *afttaa I 1936 ata 
caca? «iitcatftcancaa atfaf ftcntc&a 
at«r ftf fa®fa-*ra* «rata ^ai 
nca 'Brfaafas«tca ^calSa ^ Jjta«fjtaaa 
fitfta ?ta n®ta ^tta *(aa 
a^aata cbIi ^ai ^a, faf acaaai-^twa 
»f«iatacaa acar aw ^ta '®tastca 
^sawatc^i 1915 atca ‘c«ttftf®^a 
«ia ft ^ftata ^utcatftcaaa va fa atf*5- 
C \8aa ^a »itatai’ atn atafa^ «fatft^ 
aw ^ta^aai atawa cafcta «IS 
fewtwa Bitafav aw afaa® a* ^ 1926 
»itca ^ftata «rt<ta ?ia ffftai ata 
aiaa acai #ta afa*w *m 
hatftf aftata afar® aa tffaafa 
ftwta-aftvta acai faft^ Tta 'afaata ’aw i 
aftat sta^ac^a aaK-faatacaafwa 
«<ivki facaa aivra ^aa ^ca i 

1933 atta ftft ^ftata $*$$$$ aa 
atcaa aita c^^tafaa sftca^ta 
aa i caatw atata ara^ ftft atcaa 
, ajtcS|tftcaacaa aw c«tfac®$ faatca 
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caNttatn attaai ntaaaiawitratfataTOa 
toto* to atwa wfa»i a*att® fefa 
c«rfrofc atta^r 5H maa ca to cat* 
wittatfataataa to ^taiaa®: fofa to 
’i"# ft* *taa i 

^ilxTwr «iTlT»Ttf5r«* , rc=T *tw *aata to 
# tc* *rta*i wto faatt* fat® caf* fti 
«rf® mtSTO f*ft caatafcfat® to wtat®a i 
*Ttt*w wmw atata to atftfnta wfe 
w* a*t*a mu atwai cro to cat® a mas. 
tow cat* faroa caatalatt®! i 
fcaaFtwe *ta* ftfttfca to *fr cat® atft 
ftta wtat* cwatakatt® fro **tat®a ®a< 


-efta* sit*® «rfi at*t®a i ataa mtafc <rtf*J- 
cstta wtftwt* *t*a ate lit* to i *a* 
^trw ** at*t®a atltaa wnc®a *ai ^w 
cat®a i ^al* ata wtrota ataKtartta* 
«lPs $ta ca «fat*tal «t*l fta, ®1 $t* **ta 
'Q Sfttw «tf®*fa® at®1 I < watC^ltt%C«*tC s RI 
wtar froa w*fanr *at® wt^ff w at®* set 
masTOTOart* cat* f*tw* fct*1 ftc* 
wjtPitFrtmai aftf® %w **t®* i $ta 
afta* ® wtw wtatrr* c*tna fawtatewa 
*tt* m* a*t* wtH *tat* ’wtii 
*fi ®i aa fa* canatatt* m*f*fc fawt* 

at**t* M **t* I 

*\ 


Y i 

'srftsrr? ^*t? *ta-®ata* «f®taT . 

\ J ' 

• # 

fro* 

^ . ■>* 'A 


wartn* swtiaa c*?i> atataa fcawtf** 
*tiw* wtwtwi *at«t cwai at? ca, f»f* 
«fat*®: wtwi mas -tar—ml ?f& faaca 
fata* c*\^*^ fro* i wttTOafa?* 
fatfai, *t**5^a c*lB*t* wttata «rf*f#ai, 
atsta* *t»a w*ff® «r?f® faaca f®f* 
aftffai atai aataa n«Wi Ftfacat** i 
c®*ft wtat* aw, atsjcaa «ra5-«i?ff® 
<aa wacatwa (Ultrasonic) awta 
♦ta hwtfa^ nalwi <*a* wtftfwf fac«ai 
ftwawtea ^neacat’tj i w^ai aracat^a 
l*ar fata ca m ncaam aiw, ca«fa *taK- 
ftwtcaa wcaw aawta to wfvw 
«aa w^i •aancat’tJ ca, ataa w| TOaatatata 
«t^ra fatal to ftnawtta nfafs® %*ia i 
*atTOa irara to wttita toh toc^ 


ataa « *ta TOalcaa ntaaai a 

^tuataNj i wtaai «sil watw atatai®tca 
wtcata §*fa lar-watwa «t®ta ^4 atfw 
wtOTtaai aatat I 

wtaai wtfa, awa atar wi-*faat^a 
at®tfaa %ta ®ttaa atar wtwfa w 
faatftta atai fassfn® aa i atfca cTOw^ 
wtala-taa^caa atan aa-ca^| atawn«T«ta 
ataj ^ a^taa wn ata I ml a-roa 
faria a®aw^t atTOl wtaat 
wtw ‘la?’ wft i TOat*ws*rtta ito 
catlt# ^-wtw wwwii ata—(1) atataa 
iw. at atroa atwtfaa Ifaraart^ ma^ 
(2) watatwa tan afa« at?caa Iran- 

*atai waSlfaFata fwfww. 

s ffaft«i-9 
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wm w from C 24t , 3i won 

attwwti fir* ot* f<*t*r 5 ofc W 5 tf 5 * vs, ofc ft* 55 t 55 **5 ®tw 

**< ft i wo* cwoft towtfa* wtoitwt5 W515C5 *5-0^ 55 I WW 5 MCW, wt*5l 

war »rt*tww Mw w wrtwi mw—4* 5 * wtft or, cwtw'* 5*5 ww wtoit* «rfw 

wirtf wwc*fc wMft* **W5 ftwto wto wtwft <if«r cri *5 i *wfri 

**$ w*ra cwoi *<*] *5i wo* wfiwi- **» wi ft^* *a wtifrw-hfiRfcjF 
«rc*i *wwtcw ^rtwwi ui^ *5 fin* «ram fens *n\ w mot bHmWi $W5i 
W$ wtffa* *"M5t* wfttiwvtc* Mw’ wrw stutu o^ 501 wtoits nfw a^l 

Wfcff* *501 I C*t*f« 5WC* MW wft 5tO *0 *tl I CMWCW WW-*5CW5 fc*f- 
*55t5 Wlf 5*f?5 M*fB W^CWfWlWfilC* f*fi»CW C*tM* 5W5 MOT Wt?tWtf*«tO 

wto 5 wt*tfa* W 5 f*f$ ot* wt 5 or * wtoii ntitoi Mtowfii* fN nfWpn 

fifMO 4*f3 fa05 W"M5ft* WtVTFtWl *51 Wl¥ WtWtf fifwi 5fiff Wwi WfalW 5W5 





l^fsar 


fwwft w fil5t*T (WtlMfiwl) M5< ^*tw * 
fiwtl&r ( wtw ) M5>Ft5 55ft*tW I 

55 I 5$ Wttfa* WMM Wl«fW5 MW MOT «atff« 50 I M^Ffofc 1W WtOltM 
Wt*fl * fiwfatt ww Wt50 * fitMO 5fttt nf^OO *tf55^W wto <U$ wfwitt* 
Ml* I <fl$®tO *"W5Wf5W nfw W5CT5 MCW5 MOT WtCTt* *f5MtW 5*1 WtW I 
wfwtw W5tf5W 505Wtt*l Wfrl W5twfc 1932 WtOl WtOf5*t5 $W5tl& <555 
WWMtM *51 5t5 C5, 4 Wifi* W*t5 51 MW WtOT WOT5 TO WtWtl W5MtW W**tC* 
5W5 Mt5fW* Wtlf4*-fcfW&5 *lf55^5 «TWW W$Wl *51 *51 W^Wtffa 
*50 ; f** Ot^ C*t^ Wtnf5*^4fMfej MOT5 5<5l MMtO 0*51 5011 ( lm fFW ) \ W*fe 
5t5i 5c* Mtt5, *i 501 nftw ww wim *oK oo wt5 w ar4olw5 

Mtftfw* ffottl 5t*1 ^Mt5 CTtl otfel- MW“W5t5 *# *51 *51 M5 5TtW W*|8 
#rtC5 5*1 5t5 C5, MOT5 ^Mfwf^os 5W5 tMo:wl^Ol*f3?* (Piezo-electric) |rt*T- 
5C5J M<t5WC5 5t*t *5-0*11 55 1 faOK f*^Mt5t* (Transducer) W50tW5 **M5t* 
*0 «5* M5tC<5 0*t5 MW oftc* ^C**3jfMr WWProi^CWI (Electronic 
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«itwtu ten* iK 

oscillator) itvi Ftffa *ai *i i ftmsn- m> n|»n—w n^ftc< "Hr-awfcti 

*wf|f $Ft*rf®fc»rt3 fa *•*!*- to «tw fif^r st*r nfUTO «-crt 
"ifot* «rtifav nfe-nfwff utifta to i *a i wit< *rot*it»i TOt*afiwfai 
$rt*Tfefc*Ttt« vn* fro n citif w fro fifaa afa faf%* *rfar® <®a*i nwtfffrf 
•rtarffw *% *Fai *t i 4f to «««i *r?ttfl&n ^faww *toi 2=k fro* ufc 5lx*fa 
lt$t (Standing waves) *?& fafft cntWI TOC* I <«* TO, «TtWt*- 

to •rtn =n i fro $\v fl? fro *rar- afasfa *m wi •frttfi =*t^c« a fan 
•wtonr ffacwTOl toc*i at$n cto «itTO, to -taf-satna fa* ntaa fafoa 
*wtwh ^flwtfiftr *!*r-«Wc?a fro? itn *itwta fasTv^fti *"TO* c** 



myrsm 

2i\ fl*ai 

"iar-*fatna to *f*rtctf* toj stn 

. * ^tr«it*afrra *rfca faro 1 ^ ■JFstfa* 

(to* 'ajsinfafro ) faifa w* i 

to mfrt to n*tctf toi to i to (Phase) *rftww toct^ to ♦ 

•Prttf rttf ft^s «ctcTO*far cto* to* fcnfafro TO*wt<t5 +*$ 

(Lens) TOl CTO'S *ltffl CftTO (Focus) (Echelon) c«fi>C8* TO TO W I 

®ni **i sfc nitoti c*r*n at* ca, *tfra ataa s TO *rf*4fa <st ftwtfas 
fe*f* TOit* €lam drift (Grating) fan nafatifa artfirf®* ftnmi vent* i Mt 
^TOf^ni (Diffracted) wmt* (Fraunha- <«TO flltW (Rayleigh) staffs Clifts* 
ufer) m i *t*i «rot* Mn ’ttftfo* fTO«i* 

*wtn? *t*rc **\ TO wafa *rarfTOl9 *r*TO vciflcwi TOitsTO- 
*f*Wta <s?$ *jtui frnftroi TO** sft"ra?-*r*tc**fac** to nuttn*i «tro 
4 
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124*r *1, 3«qnn 


*qai •n?-sratq *& qcq c* 

awit* fc«q qw, sst* ftai fqwwi qFt*- 
fiwr qw* qur $tm 

ntfnf^v *3#®t*r faf«wftq fqn qt* i 
fcqfafea* ntfqfoq fqmi«i c?«n qta cq, 
fafar ^cqs «t*rqfq q<t«fts flarel MV 
qpq* wtctf* ^twtq-sft- 

qaftifa cq nf«^q qq, ata qrttw qftqq 
•tfqqfn qai qti i 

«ra« qfqtqq qtfafoq ftisttcq* *S{l9 
(R. Lucas) «nq<> fqqf'i (P. Biquard), 
W*i feqr? nstoi *tw qtafqtqq, 
ilrw cqt qatota <nq qitqn c?q i n- 
«fqftqq fqf%a 3ta *rftqtq-«if«wtm 
qfai fife* qfet* *tc»itq*fa wttq "W- 
aratcq «rtqn wt* n* apqfn« tic* qftq, 
qatfiqi ^5 m& «rtcqfqafa cq®ftq tfc* 
qfi—q^qfei cq$«ftqi (flaw qfiitqtfir 
«rcqqr nftqtfafir <qq-4ql5 *feq cqafifs 
qcq 'W HMfqtcq* fif qat** «itwtw* 
£19*1 qq-ca 2 ! qt*; qtfft ■fq-sfatcq* 

<$*»! natffe qsq&l q*\® (Ruled) 
csflfr®* qs> qfe qac* i 

«t| wtori w atacq* qsatrq* 
fwi, atqq *rfwt«fti c3cq qfat* *rotqr*i 
fiiqeqi qc*q fi i *rta 1949 qttq fcfcitf 
( G. W- Willard) tfiflfe* ficsH*! *fC* 
c*qfq cq, wi *tqlctf* qtqj -rq?**rqtcqa 
'arfefeitfe cat** (Width) fcn* fif * q*iqi 
fcqfite %9ft qqwtw* cqt^fe qfc* f . *w* 
*9 «*fefetfe cqq qfet* *>aq *fftrt* 
^Wfqq^trqtq-ttfeqait* *«, iq?-*rqftq* 
*tf «$*tfeW|q qafci nfiqfesa wf. ^<*i 
HMrawt-Mj ^—*9 qqfq? fifiin 
q®qft $* qftKm fat* wi ^qj 


qtqq * ft* q*cqt%iqa qtiw* *m qca 
1963 qtw ^twfwt* V*tt| catW (D. I. 
Boief)« ft* qqqqfai ^** cqqtq ftn^ *W‘ 

vt qalTl qcqqi ^qfa^ wlwN* 

nqf^c^ qtqt^fqq (A. A. Maradudin) « 
ft* q*f^*i ntfnf^qF fqtsrai cqqfq cq, 

cqqtrq* c*ct ^nqf«^5 q^Wlr* wti>it* 
^ta^sl <4*9 apqtijqtat «wN (Negative) 

« (Positive) fqcq fqf«* qca I 

<5**1 qqfttfa cq'ta qqfq *q i 

c^qttqa qiqj qtaqtqfq^ ^wq-fq^fw* 
fa^i ®?l8q i qpstfqq qtaqtqfqq 
f**rtPi* «*qqi cqcq qqqi^fqrv q^trq 
ftHt* faq ^5tiqq q^q ?qq*q (Har¬ 
monic) qftqqii «q| «rqtq«}^ (Anhar- 
monicity) cqqfcq* qtqj ia?- 

wxti* ftmq^tcq qca i «nl fitfea 
mw9 qtfwft fHnt* qq-cq^i qq i 
*9 qtatracqa *ifain cqtqqqf- 

«fatiqa fqffqsa qfqqtn w viznz* 
cq*itqjs* fiifaiinfqit* hfito atqr® 
*rr*i qt* i 

^nc* qfq« qitwtw* ^qa^tq* c^r 

q»lrqt* q*»tqi? 'wi vw-'&aii cqfq« 

« 

nfqq^q q* qi I -fqr-aqq «g;qta *twt* 
qff qfsqtq* qfiqfq 

q^t* i f#f "ri^r* qi«r q^qtti* ?c*i ^tcqt* 
<4* qaiqq fi^acqq (Scattering) ^faq *rtqi 
c*TCq, qi fa^l (Briiluoin) fa|«q qftq 
qfqfl^i «*| fa«|atq «rti»it* w-hfi 
nf*qf«a qt* qfi. cqqq q* *t*q «*c¥c^ 
(Raman effect) 1 cq Cft** Cf»itcqfl q«J^ 
fcattn* qtai «r*qtn n*qt^«Pi qq qqwt 
qq-cant qq»tc* ^H*q*i *uw Tn 
q-qtq* qt^<* cq^ ntta 



¥aEi, %ta afai atataa ¥tata 


If*, 1971 ] 

nar-^araa i<® 4¥fat¥ naraaf 
(Acoustic mode of vibration) a*11 V I 
*vn wt ca«faa sa^-Mr %a ^»tai 
c¥atcaa acaj 'V?-v:v afawfc 
^tffta sfatf^® v i iwif ^tn-a^Eaa 
atai 'atcatf-ifa ftBffaas ata fa^at alffia 
ft i 3s?t f«3j ^csti 

*l¥f«fi>a C*tlt$tl Wtlfafo¥ ?<s ?1 
CW**1 *wl i f&C$ (3 ¥) af*rs fa^aE 4 ! ■aitn- 


cireat w s?ai ^ atata nstaj^i 
n«wi ¥aata wcs cftitfctusitw 
4¥ w*ra wi-nifo amra ¥il V 

¥t»^ f$f3E3 3s?t fSat <8ft¥<5 ftltl I (.*[% 
^satca i«fl ata ca, ^tnfas ¥twta catat- 
$t*t«WW ¥tiw "ffi& C¥»it*ll5C¥ f?CI 
C*fS «W ¥tl ¥W Put’ll® ¥tl $CT¥$fi¥ 
(Electronic vibronic) "ifo^a 



fiiqjTi ( stm *zw) fa^aEfa c¥tatfcfo iwtTfifaf a*fal i 
*ti 4a<. *f 2 —lE^fs?¥ «t^f5f¥ ■afosa, «—¥tiijitfl (*?*tfrs)0 
5c«?*5fa¥ ¥ttaf*i¥ ifaroa, ^t—'¥Kr®s 'arrE’ifa-cftat^rcqa -ifa, 
fa—fa^fas ¥ft»it¥-C¥tit^twi ifa i 


fan aftwti ¥¥|B c¥tat$twa (c¥ti?Mi) 
1¥l$f ¥t*HF ,, *K*H mf >ft¥ft¥l ¥E»! > 
¥t*t-¥*»tCTl 4¥fS C^tal^fs? ( C¥fa¥ ) »W 
4*fl> ¥tt»\t¥ C¥tlt$fEHa WC* I 
*a| cftt* (Phonon) ¥8C¥ ^faa 
tfcatta, 4$ ^*s? Cftea (Photon) ifip 

wi¥ , *Rt¥ ¥Hf®¥ c¥t^a cm $¥ 
¥¥{$ ¥1 1 *m CflltfcPlffcfofi 
^uta ftf ff nn 4*fcc¥rta w-¥**t«a 
TO ’TVUtCS 4¥<& C¥t?>a ¥ 4*15 


C*IC¥ <1*18 ¥tagaf*i (Virtual) ai «T^t¥¥ 
-ifotfEa fcaV® v\ nw «tagit»i 
-rlVMrtt¥ C^^talS *(5 W 4¥Mc¥¥t- 
fS(¥f¥¥ «f* 4*{S ®t^¥ >lf¥^Eaf¥E« 
¥tw i >«a ¥t»? 4¥|8 c^t^wa v 4a^ 
¥*f ¥twi V I 4$ 

«rrwi c¥t^ f«rc¥ fa^fa <s ^ca, ¥i fa«a ¥ta 
«itnf¥¥ »?tEata ^f%a fi¥ ^ v-vi 
c^iaraa nf® c¥t^fTC¥, «ta ®aa i ¥an 
4^ 4¥$ a^tE^a ¥ca c^atcaa '®i*r-¥"ncaa 
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ii flS cftit^ti fci cm itct fi< ci iftt iti fn <si cm cfitifet 
cm fisgfro ftciti flit* cicf itci iii-fi»ti a cfitcn icu itntiftf 
(3i)i ^vsrK ittci cm cfitcnwu ftfti-fiftcii fcif w ittit itn 
if fit it ftcn ifitf atl-f"ii ft fuel iticn fffi f®t ttf 

ftdtf fiBjjll fici 1 ft tint flifrt fftCll (R. S. Krishnan) 1CH11 flCll 

cm iiwif <sti-f icii fofrbtfi atm feciicitu i 


^ trrw^ri 


^tlttll f f f f fWt f4fl ff f f 
1ft fCl ItCf I ffCf iftfF® Cftl 

citcf i t&it ant atw flics itii iti i 
attcstwi, afircfi,’ citii, <st«n «taf« 
fiffei ct\i feaa ici citfi cm ci 
ftcii fttf® 5i» cit ftriti trafa cii 
<t f&icii toi ff fflS ct\cit cm 
flfK ftCltl ff ff(B ficli 

licit 11 i -t frfCltCf fldtll f Cl <»tt 

cttaiScf cwi cm itn 1 ft ci «itcitcf 
ficaii fci <®ti ulif fiffes icli (ii 
w-^rtlii) 31 «rtcitf-<5if«ficf lif 
fii tn citfii nti^ffif awati, 
ffffa utixi fii—*t cmt itfiVfiwfcn 

(Spectroscopy) fflt® 111 fit fl« 
Cfll ftCltt 11, flCltfff iff. ’ift- 
CltlVlfa, lfe s ClT1 iff «t^fo 11 If 1 
fifficii ficivi-fiftcft ititiiatci i4Wf- 
fiwtt 1*11 ill atftvi Cfti 1ftc*fi 
wfiftw Cfii it, HttffSt fen 
oftnfaa fifficii citii ii fi^ti *r*tff® 
t vutft ifti’bfiwtwi ffi5 w nf 


itii ftitci nir 5ii fiifisf® oti^ti 
fasrtit rarciti Cfft iticit itltsitlf 
ci itn feft, <&i ft ititit t i 
*»ffe w ci ititliftf ami if* 
itf itscn ittci fe^ttfta icicf, <»ti 

tffdl-ltCll Wl Ftflflffc flltCI ftf 
fid iftlt-flBitl t fSl W5C1C1 ft 
ftic*i ci, cfti n?t< cicf fitfa fifficii 
«1ff% *t i?tc<i int^i ih-hfBcui 
fell fl^l fCl I ftltl Cfll mtli 
cfcait ii, fill feitfti, lii <i^f® 
15 xSlJtfl i<t*7l-fi®tcn itffcu 
a tin ifti iti i ft «ficf itii fcfcti 
W Iftl ficwtct fecsu I 

ftitcn mfifn ffti, <5ti« uti*ii 
—ft fll 'llfll 1ltc«fl > 2 lfffe fiwiicl 
^ff flCf CW iftlt-fiwlcil ffcitl ICICI, 
m f?cf c^ifi iitc<i fin- 
Itl 1-15* feculicif ft flUtl flCIl 
«tci fttfi icicf i f 9 wfafit icf 

* itn tiltuat fi ftfefjritt ftfiir, 

ftlft*1-9 



*1*. 1971 ] 
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* tturarl 

mwjiii •rtMcw iwcvM to TOf- fiifisftn mitt pww 
•ft utirf fniti *rwjf if5n *rfv «rtimi ititfai 

^CfiiTcii fcnfrfe i $ w y? fai^f iti jrffjii *& in m«fa fin nilfi- 

fon-stNanti f w srt^rjn citf fa:ifV® fiifai fitm ^ n atvji ^titm; 
fiffitm 4ii fniiS £if% ittf, it «tsti *mti*M jiI uni srti^l ar*trtf 
ifo, w *i mtffi nitttfi tiffin* mj vrjtfr wen in i4Wf-fi*fti ^ii 

cut* nt«n in n i *\%fe wmn fire n i *n«if«¥ ftt*t 



lH ft* 

fi-ii *ifii6w niHtff’li fcvtfo! 

(f) 1 , 2 —nfc-’si i nnt«t 2 citf 1-4 cm cim f^fo 

(bv a i)v lt ¥**ftro fiffmcn Ms *n 
(*) fiffii ifrit-finnci 4ffe mi futn mi 

cm ^*i-c/v 2l , nitre c iret ^treti iforem 

rrMre »t«pjn «rc*wn fiw ire* itwtitci wf^jn reitrei sta ifa 
¥fifM ml inti stfwjfl «mti i «tntre itn erects fai4i nt«n nit* i 
<fti iftan fiin ^fitrei wtwi itui 4i inti wtwjiti ijp frtfis fitefai 
inn, $ 1*1 cire 4tis fiffw i **iti fieri win nfofifi i 
«tm itt«i ci, rejtfofWti srtofjii i**iffs ^ 

i^tff-fiwtwt srifif wi me* j 4itre eiPF5‘t 

fccwv ci, fiwfifu ffti frntzM trttjn «fw % n citf ci faffii Ms n. si 
ititiii ns *nf in in itn Miwins:tnifSreisiitmfu^rei 
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* ^r«rm 1 241 31 toji 


1 <4 *tTO fa* wii to 
• ftca—nfM*, w-*# nfwtf* « 
*tfa^ 1 

(1) TO*^* (Bound-bound 

transition)—’«it*al *tft TOtHTOHtW 
4*15 fifefffJtJT *1 TO TO 

F$ffc* TO^* TO *1 I 

fafa* TO ^T^tCTl fe*f« 

f*6a to naTO* TOnriPH nfa i 
Iwf f wfar toto Ufti to *$ nfanriVi 
*ifo« faffo **-w *»n *5, 

4 *tB fcfifc Hfa-TO towi CTO 4 *f 5 
few?;** toTO nfafas to$ nwULi 
ntTOrali nfv« *ifiwf** *9 j «<n *an 
TO c*, *n# tow n* **|8 
"ifa-TO I towfafe w cto 

faTO* W TO <TO Wt** "rffe TO 

TO n«fK toto!b fcwss ■rfv-'iw cto 
fs«w iffe-*w to TO; **fa lfa$^ 
fiftd f*TO fM* V [ 1 (?) *K fF<3 ] I 
«m to *m«itfll v$? fifwi cTO® to 
sTOsjfa faTOs c*t* w cto *t$«* 
to TO <w wtl fM"M CTO 

feSfa $9 fcs *39 *lffe-*H I fc«wfrw* 
TOTOra Wtt c* CTO *lfa^TO$ 

9911 ^ ♦rfa’fa*. TO* iiffw toi*- 

J?* TO *r«wt4l WTO <4*15 

a% w cto n? < 4 *fB 9* w 1 

*1 «tfw$w Ms cTO* (fafaTO* 

if< 5 *-* s ti) «tf«* TOti 9 i "tfip* cTOfat* 

wtt* ^{8 "ifa-TO* TOto n»»t=T 1 
*tTO lfa*J CTOt^fa E « fifwfll ^"TO 
*>-<« TOJ C9 TO TO *tW» *ft?« 
falWft* "W CTO TO*! TO— 

E — h v 


<4*tt* h TO1 S^fB Jp4¥, Sttoa TOtotTfr* 

to srtw* #'w m v\ c«pt*r m-ft 
^tf^15 iIv-toi ^csr nt<f j 
ftftfe TOti iRw cTOrttOTi itH 
f^fSr&j fiffTOI ^**ltT^1 TO-Mi'* 
?5 I 'OSfCST ^<tq) fkltm C*l ^ fiRFW 

««fe ftntc»r c?4l m [ 1 ( 4 ) m fs^ ] 1 

nwl^ nfe cvtrw Iwf- 

§c=r9 v, nfp TOji* i I , i 

* ^4hr« ^nsr« 1 fcwsjjtsra 

<rot* *ffi^ ft^f« ^ w n«>ii^9 

^1 \<c=ra ^ *$f fifwrt 

c*it?f ^1 Risto w ntcs 1 

’iTtcn? mi «i4-*niHt% feww “1^-9? 
wtf f»FM mRp-to »t«cto wfMwt 
wi. «t? 5 rtWi* cw ffffei to 

<fl^}5 »PF ff^tt *1^5 w\* 1 <s| R«trw 
toi sttna «rro, 

«njit* NitRr 1 sff«r N TO CTFtsi 
<n?!3 TOM VwU l %tv 

c^cais TOf q*TO si4:TOt*l» 

iRp-w« i^ssttfa 

^ «<n c?<n cw ; *vr ^»ii v <! ^f^ 

(Stark effect) I Sft* s TO TOJ 4JP 
^11 ntTO ^5iRsv 

¥it«Pif to nffl^4- 

^*11 «ftTO «t«F k TO f»«oni wi- 

TO I 4SCf fen* to*jfl¥ 

c«Ftara *tn ftffesif 1 ^ TOd 
to to^I 8 fifti cnntv nf**rfe apt c*nt* 
ntm ?wfl5 «to *H to 

TOss cn^rf&fl ffff* 1 irt*jni 

4* fi^vn « frow 
ntt*nf4¥ ffeFit* to $ *4 nt-TOft* 
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VIS, 1971 ] « fit* 51 


wts u% r#t *tfaa^a* *tfa*if*p® 
*a; aai—caata 'dsiwja ®ta®aj* *ra*i3 
^®a caata ■?$ i 

(2) aai-^ff *(faa^a (Bound-free tran 
sicion)—fsrwcn^ «f^ai *iaatl caw $w*- 
$a fatf® *w ai naat^fs war* ^tata 
•tfafa® *a; c®afa «rfata aaba? ^taa « 

fw ftaW ai Wltt^a 
apat® ntta i <«$ aam nfaa^aw a«ii 
y a*-^ nfaa^a ; 4wcaf $wa*iN 
■RTtl ?1 •nra’hl* TO W*K 'BIST 
wfa $ cm i 

^^-•f?Jjt^ «Jtaft® *31® m ^<t«, 
3* ^tn=r« fcw*]ja *ar® *w <rtfa*fei 
*t%a «tt*t«R I 3®aft CataTI atC«S C3, 
^a^i cat* a* wta fowS* « 
«ftIWI wife ■tfo *t<W*® *a I «49C9 
twfa * «rhw *tafa*IW (Recombin¬ 
ation) aaa ai naai^ *)1$® *a, ®«r 
® ti?a aja *at® sa i <4* -tfe 

faf*ai faatca ft*f® m ntta i & fafaatna 
C*t*t$ttaa 4*fS ^R®*f »lt5Bl ntvhi srtwa 
w wtta faf*at*ra stew's <«*(& ^R®a 
at* aft* i ®ta Iwi* at «rtataa n®3a 
if* 5Tt=fi ataria *t® itca aw c*tat£fa 

ai *MftW *t*« ftfiri aa I 4*t* *pfa*!CT* 
CTO 4 *{i> afata *fa cm faaafas (Conti¬ 
nuous) *<i*) wit® ntMi ata i *twjn 
cat* «jafWwt® ca fafVaa nfafl ata, 
w ai Wafa natctfa cto »rtwr«s 
®i i 

(3) sjjj-fff afaa^ (Free-free transi- 

tion)~$W*$a ^g? 1t*C®$ afa 

®ta if*-*ca* *ifaa<6*r aa ®ta 

if*a <rc>, ®ta ca* nfaa^at* 


aeii ?a i >iwi 

«| nfiwfo nt«ftan«: ntw i 

w*! f n^i'sr’F «rtiwi 

m «ttvw A *rHl^ ntfn^s y ; c»j^ 

"ini $c*\A*cm my fiif® m vm i 

^ ^*J1 (Brems- 

strahlung) I C^«^? 1? 

"lt% i -'S?'®r^ ^t», 

"tfea cq C^t=T Sftw® y 8 

nto i 'urn® f^r^®t53 »rc itA 

i ftffflpnr fanwPfw i 

ft®)*®;, stf^rjqt® cshf cwa 

^rtw $ c’ftaia F^f«rr^ 

m \ar» ^tfw i faf^aiT? f«r^ 
cm ym wti fcwFtw* 
?lF*^ i c^ ^ 

nw ’if® fc*fl Tatf^® nf®; fc^a 

cm* r?c«F a^a ^ y*i MtiaF 
aw a^!8 »fa*i caata al ®w fstfta *fc* 
'Bftaf®^® ^ai «ita^aa® IwfJwi aratii 
wet cacaf fafaal fa?*?® ^a I 

Iw^^caa 5fF®ca’f artwta nferwa ^afa 
aw wy\ anaj aa, ®ta fena fa^a ^ca 
^ fafasai5« sfff® i ®raa c^cai ^ faf^ancaf 
a»lt aa ’it^Fila (Cyclotron) faftai 
Blta fa®)a C^iar farTj^a (Synchrotron) 
faffa 4 ! i 

fcwfjcai ^tf® aca^ aa m fafai 
cb)a^ ®ta ^ta^aat^ie faf»rl aai 
ca arcf wc*^ cai§ c^casa 
s^faca? *®afa \m, ®1 faftfei m 
a»ii y ’TttcsFtSa v^lf i atotSa 
fa^a5 > ^"^triTa^ ®aw ^^ata 

faffana a<t^lc® ^if|5 caucus®nt«n 
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[ 24*1 , 3? *W1 


ft* i -unr*n fftt’ra ftfa* *TO3C*I! *iWCTT fttw 

* fnset=rsi f«n:^ fifteen »rtari «rt^r *roft ^W^rihl^TilWfvi 

<* «" «tW W*1 ^ HtCltWl C** C4tt1 Cft CT, 

nc? [ 2 ( ¥ ) ^ fw ] I ftf®* , m#j Hi rtC¥ ftfwl ft<fo 

^C«l»§C=f¥ ffenf Hftftf ft' 5 *flCT I ftfaftTf C^tCf Sftejft* 

»tcw fCq ft fit! C&fa* C¥iai« WfTOvftl Wfl »iw 'B'fJtft 

$c»roft ftftfc *n i cfi **$ ^I 5 «i fit*rti i »ww *nw 

Cf *19 ftt? t]fa ftffBt*t f **ftf StfaffTS ^ftsralVl «f?f® ’BtBBfS 

<ftj* ¥« stilts ff Wfirffc fw*i fw ftt* c»r«f»ii ftfffrn tfwft 


r^v^roT 



(y/; v ~ c 


2m fsi 

csW mai* F$ftr* $c»i*5=r c«lt* ft<« ftfawr* ft*tf I 

v—ufam, c— 1 ¥twft iffem 

C«1 CT«ft« *ft«*l ft* I fflfjftf ftf**m «W¥tCT ft<f **1 f* <4fS *fW «3f f4 

fcnwnWT fc«f% f vn t *rh^fw Iwf§c*f c^ifa w n*t*t*ii ^<t^r ftt*i 

JfftW* ffl¥ 4*iB Cftfr -if « ftfj *5? ft*, ¥1 w ¥tl srtwjftw wg ft<fai 

ftffW «r<tf¥: «tt¥ [ 2 (f) «k *« f* i ffttm: ftsf wm ws»l «rai 

f>* 3—4 Cf* «TC*ffcl |fel Cl*mf?f fl ; ffl—(1) ¥t% ftftftfti (Thermal 
$f*Wl Cf®-«ltfcfo MtUt* f¥ I Equilibrium) ft®f *1 TE 4TK (2) 



sfa, i97i ] vtm-mt* * i6i 


*t% StSTtlStl (Local Thermal 
Equilibrium) sx®* it LTE SX®S Si* (3) 
SXltll SX*SI 

sfaMti sufas sufa, stis, 
lx**3fa S CStfrXSl 1X1T CS falHtfafaFll 
si, cs* wNft fafafc si stsjiti i 
A «rscw A stisi «rfatti ssi stcstsii 
*n st* i 

mitt+|:s*fa^*tis+lxs*li+ 

Ixssls 

*rsstn+c*fa*?astis+Ixssl* 

sites xst=r fa* csx* St fat* stisxsi 
*«ffa ^fWlI cs fan, *tX* m 
si f%n^h» *tfan i 

srtw.sti fafaw ntsi *its s^sji sell 
scs stxsi sen *rti**tfa* s^seSi *xs cs 
sfara stsstsi si w ®si «rRris 
«rfan * sti fasit* *tfaiti sxu stu 
istw six* i A sesl stt*.sti ®t% stsn- 
s*1 i A sisti fam win *iti siui 
csssts stsi *$* *tfa?s ‘stst sst*n‘ 
ftil fafsi Vi i 

s*x*i ^usistxit sfsfa sfa«rits 
*t*ti s - #' stsrtssi ifa* v *11 fas 
c*t* *kx si ststo si*i fasti sirs or«i 
sti ci, si cis sts stxil st% stsrt- 
isti new swfas^f i A list csx*l stifa 
st% stutist stifc sxix* i whites 
A stsfci itil stitiistxi csS wtx* 
xsfarti, stx® c*tls ust® ^wrts *n 
wts *rfans fanit® <faiti mm stu 
ifa* m «<W <1 Si **l *t% StSitlSti 
UtX* IX* lit Sti I SXSXil sHltltl itlll 

ssfasfaitfasll stfasi A stnststc* 

tX*l¥$l StlltSt StW Sffafas *U si i 
5 


*C<1 ifatftXS Cl *Xltl1 w, C*fl 

*xit*fa srfs^i ssitfl *xitu irsxni 
*wi *n sens i *1 w»! tttvjrii sits 

HI SX*t*t*S alls* *1 I iTtHXII «tfal1 

* sti fanits <rfarti *lw stv 
V SI I S«?S «lt?SS ftgrfWsi 
cs A «fart s fanJls «rfaits %i 
s»n snes, «ts St facssfe 
4)rw vts fawifel c^ss sv; 

StStl '«ftlS5[ >r^- 

{5^e s’, fas *tsfass sSst fafasi’S^ sew 

StlWF I 

trtw^si cm* ftifa fafswr^nt 
s:w^f8 C5S1 's fawfar ^*ir» sl-t w^wts 
stes i <l«fa sflstn ewes csts <*?l$ 
SC®WW fafa« JttSJRtW swjfa« 
Ixsw lesw «tnslsi s wsw, 'stwcsw ^rntst 
ai^fa fs<w *11 will C*ts A cut! 
^csn ^snts csr* les*§csi ^stnstan 
fasti w® ntii stwi ntsts lx**lcsw 
sfassto ®n *iti m&i wm cistw fasts 
csx*'8 ^ ^tnstsi fafa *it sti t «rticsi 
sfasst^ wn^sti *e*i cwsti cs 

fasti si, sts ststro stusi sHstsi 
fa<n e i sit ssi i Itsslcsi stsstwn stsi 
stses csts ^*f5 cisti fass ^sicsji 
sfawtn cst* |xs*ls sss fasti *n its i 
fasr^xsssfas ixscli *cs cisti cs 
fasti si, sti ststxsre A sss fa<i sit 
csx**ttxii 

tfts.iti fafan ufaji suti *fx* sxsxss 

itltl IS CSXS ¥tS*l SXSS ** ufaws 

cisfa, swi ^stswswf, mitt- 
csarxsi ssxstsfs nffai sts cs si sfa 
ststft Jtfwjrti A swi sw, cssfas tem 
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toi cws ntw i wm froi- 

CTOTOfa ®TTOfttf 

fc*f*fc ft£? * cf ai, «$ff«t n few ®tfftet's 
®tiro fcff *r*tf frotf *« f *i to 
tJtsr^iK fftro fjtfii TOftf wiv ffwfttn 
TOffiti ft*** «rfrro i 

ftftw«l¥ft* ftfafH 

'wft^l wtft, ftfro*! ft*? w: fifi^- 
?▼ to* to* *"ft?fiTO*-Mj ^fftit 
$ to* ftfro «t*fro me* •rtrw, f«n—cf ®t? 
to*, ^twi, efcpijf fftr ^«itffi 
tft* s f1 £ft*Cfftfaff 
*tt«n iW« croti-w, TOOTtft® fftr, 
«rfttf«ft fftr fi rtjrtw fftr ft*r* 
ftw i c?fi f<tft * ft?ffi*f ffWt, ^to 
C f fi ftf cf, mwjtfi *Nftan T f * 
cf% TO. f<tftw fw **tf f to*-£TO j Am 

TO TO If I ftftftff (Black 

body) TOtfhr arm i $ TO*-brfr «tar? to 
(Wien's law) eft* Wtfl flf I TOf fft 

AmT-0*2898 Cf. ft. froft 
<4 TO Cft* Cffl ft? Cf, STt* v ft? ®tf?t<?1 10 
?t*t? faaft c**|fro to* > TO*-fc?f j to 
2898 X 10" 8 car. ft. ft 2898 (*ft 

cwft fftr) *t? *tTOt$i 10 to fair) 
cTOtfro to* TO*-fcrtr to 28*98 firt<$f 
(itjcfjf fftr) i 

MWP(#ft$ ftfaftf? *t* Cf ftffftnr 
?<tfi c??i ft?, ®t? ftltss wtoto*- 
frfr ftffttro to cf ex nftm c?t* *rtt? i 
AmT-0720c*. ft. ftift 

TO fWfttft 10 ftffti ft ft c*»[ftf 
$ TO *btiJ TO 7200 *m$f 
(ff TOtcm) to* 10 to ftft crotfro 


'itfftfti to**Mt to* 72 «nt*$? (*ft 
CTOft fftf ) i 

ffft^-croro*? **c?tw? pit ftftcn 
&t*c* ftwftfti cf * ? *#t*5i ftr? 
*CffTI *ft??, Cf «ft? ftftftf? TOI* TOf 
?tt* vfcjfj* fftr **t*t? i fftef fetirfj 
cf. srlw s fi eft* ft: 3 ?® ffcjfr* fftr frfltf 
f? *t* ClCffc ftwtfttff Cftfff ftf» 

ftff *tWf ftfl ftf Cf. Cf\f ftftftf 

«Hftai 10 to ftft cf^fteff cstf fts^i 
<w cffcf ftftftf cfcf ft: 3 ?® 
ftftfCffl fCfJ afflftf fCfl ffrjttIf 

fftr i «cf ?ftr?tf ftUTO f^f ^ 
fftr citfl® fwrtf *\ TOr f^ck c*(tft® 
ntn fi fw <Sr fftr ftci n^fi-ftft^i toi 
f to fro fi i ffarftf fttf fCf^ « 
fftf ^nareff ftftifj ft^OTf fecfr'ff 
•rtta f^cfif fftr ffc# fcfffi toi 

TOf f V* I CTOf Cfft' TOftfft TO» ftftf 

cTOtfro cfcf fftro f^jenrf fftra« fftft*r 

TOI fCTTfl TO fw CTOtftftltl TOTO 
^TO ^BCfJf TOtf ftfll ftW I 

atf.fl cfcf ft: 3 ?® ftkwi-«cro(TO 

CTOti-WTO). TOWtft® fftr« f ft Cf«ft 
fftr ft we ir cfffl fncf i fftwi-wrs 
oiftftf eftf ftrff TOttcff frofef^ 
TOftTOfcro cf ftflffro ftftif ftifafi. 
®tf ffro ntfftf aftjrtft® tarotcffl 
tow tan ftfew toIs to& tftf ftftcfim 

TO I fcfflftf TOf TOTO fW ftfffc TOlfl 
aftjn fjjl fCf ®1 fTTOtf TOI TO fttff C¥tf 
®tfftetf fftcro-ea® ftfticff Iro 
fttfl fttWlTOCTO tfttff-fCTO ftf- 
ftftitf n*ftfi«**rtw,ft mro^frfTO 
TON 
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IHwwI's^uk^f to sc*i srtofa 4twi 

3Tt«tf«¥ ¥ft«l Sfaq 4fa&* w« sste w wfa I 4fat?1 4f*tto 

ftH* nt«wi fat* i 4 *i! offal 4tfa fa, *twft ftru^tfa ftftfc wi 

fc*ffaf$& OfflJ Cffa 0|fj6 ?«¥tl, qtC4 WtPltf fttW* 

otffai «rtnto ?c»r *$* fakirs ^fate nt<*r« tos nfaUfai c«T»itrnr 
oitCTti *tw 4t*$ «Sr v*tf? «rc*wi *fWfar «tc*t«fatsfa 4twi °z$ «i w 

TOW « *«*tfa« *tfqfa <rtt* I 4fl *fafa • C»fafa-*fo* wtf TOU 

^C«l mil Of^r9 43? *fa lfip-*?fa* Offa*, ^ mtl 4 ^ ^ fat 


'"s* 

II 4 

<* 

jp 

^ 2 

t 

6920 6930 ] 6940 ^ 69 bO) 6960 6*70 

\' X 0 Xj eno^f cVv^(l)-*~ 

Sftfffi 

#tot c«fafa-*ft* fasg«i flfajf 4ifti« fafrfa 1 toto 
’■rtwti ( ®s«r-&rfr: a. ) ni*r 13° fafa *w fa fisgfih§ ^rfani 

TOW, vsfa q<t^5 A t ve A/^5f *fa«: ^rtapfaC^t^lCWI 

« Mftv-.pttrc ciTO wr-Wr 1 (A—ont^q i) 

«ttnr* c*fa 4 *fe etc* 4* 4 *to 4^ fcs? '®t*fatarfa wrift ttt*jrft*« 4 ** 
to far«i ^ to* nf^-nKoi 

ftfwri *Mtw« nKfr qiBfa ^rfafafa 4 cfctii tow ffafafa 
Hi* 1 <tw„TO toj "row qfajfa to* ¥t§fto* TOWtttw ir%aw 4 c®fifa 
■tton TOti croww wrro:* sfaq irtwji vff fa$f *4 c«fati-*ftra fa 

ft t «fa rrfarjtro to*c*r* cncw, 3 ^ to <11 cntwi toii J 1- 
W wif ifai 4fai*i ?*ifa*to to to* wr* vrotar K toto 
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ifai w-fcvtfn fvtVnv i <nt «i<wi 
fwtwi vcn *tn vtim <5tnvtet f «t«r=r 
<vnfc vtvtft v^ftf vi «iv-to<ji nfivtfv 
v*its v<T^renc^^«fH«Pf^c*t^ 
cm nt«m ^ftir, cn* ^5 nvttv vffo vstv 
VVt*n 2 « 2-fsfVfV vil ciVtini 
cvf fusti nit vtnv, «ti «r^t=i vtn 
W^S! SltWJftV VC^ fcwfcvi <atnvfai 

« tc»IV$V WTO ^tl<5VJ I 2 * 2'fbfcv 

wn writ wr-&rfav a^a/ fann 


A,rt« vttvi fcvni ntfvr nvtar i «v* 
ntlvj vm 8 vrtvfrv. trt«rjdt« viifTi 
IwvtwPw cvtnw cv fro* VMIf 
■Ttlf, Vtl fem fv#I Vn W'frtffl 
uft nttfvi i cnnnr <4i nfivtn ntv <Sr 
v*ntv fv<i wi vti cmv vtvri 
fulfil vii vti ftnvSn mv i 

cvmfctv «t*i fvfin srt*jttv ftsti 
vivti ci «rnli n’elfo cm vfcv, vtcv 

itW <4CV$ fvCW *TVtlV Vn 1W VIV VII 


HW flit* 

*?to vnvjt»ttnrfa* 


if$ ill (1970) vguflpr «ti€ti fi®tv 
v^nmi vtfvv vfvnnni pin w mv^ 
vftnnni iti fvntn vjtwtwtwi vtv 
cvtfw vi, w cvrvfc <vvfri n£ii«rejtni 
CBClfvi 1971 ntW dtt?tl utv tcntn fin 
fiatitstV swivi osv5 itvm ntvt<>- 
ntcvi * $ti iWi vnvitcv® niiti 
*ntn «rtvsi fi"sit ntvi fv* *rtvtm 
nn v#tm. nw utvtcntn fvwtv 
vwrv vftnmi vt* n? vtn vfrn n« 21 
mva ^tstl «t*R vtvtni cvc$ sw 
cwnvi <st* iv nn vtm in cnn, 
vvti utvtcntn fcnfvv vn* #fs ntvtv 
ntt«i cnfatnr vtvtw nt* vwi m 1 

cn cnfatny cncv vfa* vn vw vw 
*vfei n$to vtnvi nrmfvn—vtst* itvrvi 
vrfv-fasrfiv nwn cva itm ftntt $vfr- 
MH vn: cm«$ vn 1 <vvvi vtn 


nvcni* ®ptm vtcv, ^rtstl itvi $ti «?tn- 
vtcn cntvs^i wwfin cntv Rasti-ntuti 
«4vtvvtn R 11 ntvc^ st^nsii 
RsR st^cvn n, v’fit^vn ^ti nmnfrvnr 
«4tn fiwti-ntuti utite vi?tvi itvi 
f%^ri# ^i^iS^cfei «rnnitn *ivfe ntfen 
ntc^ 'Sti^vfw^ti wvntvi This 
Institute is NOT OPEN to visitors. 
Please DO NOT DISTURB us I 
vn uivfci n<m fvn, vtstl itvm 
fvntvtni m A. fnmfrR ‘inv« vifsi 
vvtn ^rtrvi n cvtv, vitvtwm Rwtv 
v^m «rfinnv sntvtcn itvv filnt6 
nvvti ivfri sntn vn nvti 
ww nfifai nm n-ntv v ’nutnv 

vytfiitcv fipiv»tw nvntv ntfv n fv n tv 1 
vtvtm fvwv nt^tvi vvi vtstl 


• fv vjtnvf^l cvfvvitn cvt*, vfavt*i -29 
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t\t, 1971] 

*t*W* cTOwt *t*TO 

faft cvtrofcir TOotm *t*ra 
«r«rq ft*i «r*t-r *to 6 wt*TO* fro* 
*tTO* w to cro wfe fTO* i 

**wfa cnnt to to st** f**ts 
tafrffrfcfc *rforo ***1 f*it* i *jtwtr»\t*-6 
<aTOt* owft *ttTO ^fvs i 

c**f* c*fa nm »sfTOcTOi fiftw«ww 
TO ^fhTO ^jWt'Sft ^<F *Tta*PM* 
VPR TO TO TO fat* TO* WjjJft I 
Mfefcft fro Q'tvfc cstr«r *itoi 
irfattfm £cto f*ifas sififfa c*tft*r 
cft^fei INWWi «ttro fcnfo'® *TO 
f%pw to ^fsTO TOrTO *itaw «nt*i- 
csfi* wpnr TOtro* *"TOf 

C*«TO 4PT *tfa* TO* I IfwiCTJ TOW 
TOTO <*TOl *ffc* %I*TO* <TO TOtm 
tot<*i TOtwr i TOtm TOrTO fetw® 
fof* "®rtcn^ crotron top® cTOfro* t 
«tto TOt** to* TOTO* 
f3inr cnr*»!«r i 

TOitn-nftrora *t* to* TOtw* 
^*ffrl8&tfc* fafox fx«t*r * fttefaTO or«r- 
TO to $*HRtro* TO stf* fro*i 
fcf* TOtcw* tow fror <ro* TOW 
*txt*x xnro to i **i& faffclsfetito sjfi 
tow* totoW $1 fro wwtzv cw 
«ffti TOf%« i to s»c* toctI cro 
TOW1 *tro* orTO frtstwi **|S *t*- 
•tar i TOrofe toTOh c*i\* »n*i to* i 
1930 TO TOW TO CXtW*l <1*TO 
Wi nx *xTOfi c*A*toi $tc*nTOi 
wtfro w TO* cf x, wtft* cx*x ®ts 
fortro TO* xtTO* c»i$ xtrolMwcx* 
cwtw frtroi to*i <4 snails 


cror TO t5 ^*t^r ** <* l< 

CX, ff’ltc? 'qtTOtfc 

TOW 

>r«<an ton cinfaift i itwn 
CTltWI ^1 f?C¥ ^tw D^le ^t«rwi 
am® i c*!fs If^ntH '"ntftosfa 
ciz*. flt^icsr 
CTtcvi fc*r*CT «nra ^ni 

f^wi cwatw fetstwi «rtc^ 
1931 atVf >|Whl 

wtuftfo* «vli fam i 

vtvtl ahCTi wr cit* caftn $c*r <1 
4f«ir9 $WtTO* ftCf 
TOc« csnf^iM i feft vtitm—cit&i 
Unti TOa na c«i*t «rt5t«r itw 
»rimi cfar Ttnwa ^wr cwwftwii 
wat« cto artwtr^tw «rt^tfl *fi 4ti «nt 
flTO sntfre vati to frow 
to* w i cmttfft *tiw $ti *mm 
^*n wtftw 

is my earnest desire to bring into exis¬ 
tence a centre of scientific research 
worthy of our ancient country where 
the keenest intellects of our land can 
probe into the mysteries of the Universe 
and by so doing help us to appreciate 
the transcendent power that guides 
its activities. This aim can only be 
achieved, if by His Divine Grace, all 
lovers of out country see this way to 
help the cause. (TO* <STO TO*!** 
TOW* CTOf C*t»fT to 

tatto *rwii c** *M m 

CVftPf TODffl CTO* TO*fit 

t*Cf* Vt? TOTO ¥*wf *TO* to *sti 
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•WwfalIf* 


[ 241 Ml, 31 H1J1 


itn ci Wd« dtlfw 1 ftcl* f t<itii fii- 

JM fd, <31 &1lfil¥ IftlWI ffllMM I it 

fccwiw iHf iditw, Mfa faffati wi¬ 
ld wtitwi w twwftf itw? it 
fciww it«i it*tu tor) i wt*t< itnii 
it wtiMd u<fi fii cwiititf itftMr 

* Wldtfrwti .1951 itci faft MJtftcitw 
it imti da? crfvki tor i 

ltd fiwtf tilttefciti tfaif wic® 
writ w!i«i feift® uti wtitt itmi 
fin iiMiitntw i w?r iw ifMti wtn 
if* faft iitd itn iifI lie# itn 
iftwi itfiii cidi i ii un *ri few 

CicfctlfWfJtl Ml ftlt^ilff limtitw. 
wtin fbtdttftft mi cfitwwtfff 
imititii it mwi cm fticwwiiti 
fi’ff I flfffl ®tlfalf If Wltl If-ifa 
f%«t*r i 

tifMcti ft«CT itd ttwnti. 
•rttwfir, ff ®1-f¥ « iff till ftwtl1 firff 
fid fi^d fcli Otlfolf «Wl MifS flW 
ftltwtff f fl&fwitl I it «Ml1tltl ltd 
Cil-fWH Cllf if f%f^R filtl¥ 1 

n ntm nfetw wtd wttfaf tfdti 
fafcfwiti I it «Mntiti wtd wti itn 

f^f Cil-fail Cllf f-IWtftf 

ftltlfa Mf ftt-IWf. 1t?[¥» 1U ¥ 

itita farlii ttl WWtlfel it wiij 
1*«f ClU wfaff fCW fll f¥ 
fifed Wtlll lit Wtl ff HlfMdtfl ftlfl 
ittiinri! ltd fiit Md wtw 

Hftlltff, ff¥ «Rf¥ Cl ¥¥? flit, W| 

it WWtlfol faKlffa cfW tllfa 
fit itl I 

wtitt itini umi fciiwiitu 


fltfall fdf iHltftlfJl WffcltHI 
ifaWtfMT, ftltl* ¥ iftltfaf J1 IS ill# 
®tl ltd fltftl 1W1H fWffdl I i¥lf 

CT1-ftCT1 Cllf fefl SJIHR lfl«HRJ, 

flltl'S f itfif fliftdll ft 
i^i-ititi nt*i, itii, ifo, citw. nrti, 
mtc*lt ¥¥ itfitfi ci fW*r 
ltd, ¥1 ill ¥tl ill ¥WTf1t¥ti 
«ifU iwPw mw ntd ftfiftti ifiiarcin 
yuiti IVJt^ I itflil fftdtl® 
MfifarMTififl dtci Mil id H • 

fti nti^i-ftwtdfe ntdti ifiwci ^ 
ifrowfii d M<-fofca[j ^«tPrs ft. 
®i c«rw id fi cvr if itRi itcfj 

«tWl fWff I ff fifed ¥tdi M<C1T«11 
Cf1ii5 citf fw iff, CftitB 

CMCf Itl, CftifS CMCf 14?f, Cftlfc 
dif i<t® ffljr, ntiti cfti iffl» clef 
lt*l, *R5 itiliU itltifif ftetdl^ 
lfi¥3?Mrofl Cf^t# (Feldspar) 

Idi itMTil itllifif *|M|j¥ fC¥ 
IJt^fidl ftfttffc (Alumino Silicate) I 
l^tl CfWtitf Mil ii RiWtOW 
(Orthoclase), dt®1 ¥ fJtlfliti Cff 
"1t«f MU #rtfl«l*¥ (Plagioclase) I 
iffidtl CTOltdi iWT 1M15W WW 
fl¥ IJtStdtitlfc (Labradorite) I Ut3ft- 
C¥ti-1 Itfll Mtl Md idi iff- 
¥11 1 it ifiWJ ftfl ^ti Rtf If 18 
ftPW «pRt1 *l«Tf fl^ fli¥ I CitWI 
liftlll TOft Iftl if R<1 fffi itil 
Cfiitl Wit IJi flifipRI I it W< ftW 
fffi 300{8i¥ Citl itlf fwdfldi id Cltit 
iti I wtiil wtf*r, wtfW ltd ifif fan 
tftl fti ft min fdftdi I ffftiti 
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<tfaar?j « $fafaft $t? *<5T* 
f^r» fan 4®c* 4^ fa'fafa to? 
*r<?to vi* faf? ?t*?t? ?r?*i *wto? i 
?t?? fae4 4$ 

tift lt<?1 *rfe? ?^*1-** * 

f?f«f$ ?«? 1*?3l-**li> «(? ?$ *i? I or?tc? 
?t?? 4ort *i , *ffaf m\ *tot*fa citfa 
*?tt* 4?* «fc?*t?re?? ntc-r 4* c*tw 
*tn *tFt* ?f?t?? 4*15 «rt?* «rfaf« i 
«if® ?*? ort*?i *refrr?? nt?ft«ft? **fa? 
®t? ?t?? *t*t *fo* ?^«t to? i 4$ 
??p , at? fsf? St? *rMfa nr???) n^c# 
^tmtwi *?wi fof? »to? nt?Pf 
•nts* ?^s) or? 1970 ntcn? 2?i *?&t?? I 
$ra 4| *to? ?^t? f????* fa ‘**ft?i 
(?w*i<? wto ?) * 4?rtS|fV i 
?^3i-*r*? c?trtf +% 1??? ?rt?it? ®r* 
c* antfear cnfa *rfa *r?fa, c^ft? 4??« 
*f?*$ ?e?r* ornnt? i 

it?? c? fatn«fa? fa? 

*tr* fcwr *wfa croft tt^i *fa, «rti- 
?nt?* 4?*, *twcy? ton* *tt*i 
t?$5fccfc? «rt*t? 4*fi» *(fl* nt??fa« 

*rtr* i cntntn ^n *rt?t* ?t?m? to? fa? 
fa i «tt*e?? ne?j #t* cntnt* ^cn? 

?tnt?i6 om?t? *r®i faw?t«c?? *t« 
wtn, faf? fa* ntntR? <5*t?* *?r«? I 
«tfafa n*tcn ntntr? to faf? <rj!5* 
cntnten? "*K *sj*? ¥*rw i fa 4*fc« 
cntntn x* foft nt* cnc* *n?« f?V$? 
m i *1 «tnr* <«*|5 *tf*?\ cntntcnn 

i 4*?tn *tetn ?t?t?? **fa 
InfHSfrefc? new * *?fai $tc* 4*f5 

cntntew c*t*i ^*fftw or? i cntntn oren 
jfcftntonJtoHtoFfi fti wi «w. 
ww v*fc cntntn cntwi c*tm cnc* 
to ncncni r «rt?ti ?tnt*r rtc* =nt to ? 


«fn flc? *t?l vipii w **{ 

?w ‘4«Pi c??tt? fa*i c*?tc*r 

?t*w^ «rtf? t? ^t?* i 
?*ict?, ?t?? ^*tlt to? 

?t?srtt«i i f*f? ^?#5^t5a cft«»it? 

c^* ^cw ?*ft nfc®? f» ?tr® 
*?** ?1 f?, c^afcsr *rfa? 

nt? •itntn or f? i 

^W?r?t^?? *t? c?c* *t«* *t?i 
cn»t, «r*H?i fast? c?t* 

** Wtsfos*? *ff 

ntm^r?’ tfm faf?« ?r? ?tr* i 

&$* ?t?£?3 mtCI? 'RtC’T 4?f? 

C<rt* ft? *CR?1 <Stf ‘The Physio¬ 

logy of vision’ €f*tf-r« *nc? I 

?(?? f??t^ or??t? *t?M 

C*Wi fa*C?? C*lV*Wj?t? ?W *t?ff I 

fa C*fe W 4ft?1 ?Jt*ftl *ft 
c?t?« *r?f? i ??? 

c??c® w ?t?R? tot?fwi 
«ft? oi* ?t? nc? c?*tc? *t**<t to? 
?Of ?cn ?R ?? f? I 4¥t?R c??t?*t?f?fa 
fate*? ?^?t? *c??nt-*tc*? *rto *t:«? 
^e?f* *?t??i nt^ f? i tor?t*? *<rt 

«r?c* «ft?tc?? ?r?? 'tt? 

*t* *f«5t*R? mw c*t? 
'btsj?!? 4f^*l *?r«? ?i, 

*?iH* fate? faPr ?i c*r®?, w 

*?r®?i *tto orfetl *t?t?* *rtofa 
*t?«f f*?i i ^i?*t ?t?? *t?tor? *cw 
??twtRti ??e? ?r*f?m?—*t5t* ?t?e?? 
tot?tc?? n? 4^ 4*? «t?e*i 

*t*t? i r p f? i cwtffai 4?? 4? 

Ttfa afa *?j ^f5*i ^t? 4^ 

fat?ttprf% ?rfa ?t*| n?<? ?e*t 



wttfc* v4WM*«1ct» 'f f^Fl 


^<WY-f^wt=r «r«rt=r 

Tm 4¥<n ^r:*r^rc¥ *»n rc*i a, *4ffi- 
ftwtwi fen* fafa 

tffts i ^*rtJr wt*rf«¥ *nr*c*r 
¥ftWtRl ¥*1 WW* TfaFRI 

wtfart* wtnft* «tforci * 4 ^ wfftvfa 
vtfiftf tftfl-ftwtFra *wj fan* it* 
*w «rto i 

qltft-Mpnr 5Tt¥tnr ^-n*- 

*t«L« f^UnrfPTS ifim <8* (Energy level) 
faptl ¥Cfl Itf* I 4*ft ^ ¥$* *fa 
C¥t*4 ftfal *7, <3* 

ftfajtt* 4t*11t¥t*I Wt**1 ^ "ffa? 
fltW *tt«f*J «ft*F5 ntff* (1*< fto ) I 


fe* WtW Wt*t TO «ttfa **1—$t*l¥&f*¥ 
*<f^l (Electronic spectra), *W 
(Vibrational spectra) 4 (Ro¬ 

tational spectra) I 4 itTl Wflfa* 

ftwtn fa* «r*re ^rttntwi 

**i iw *ii *<f* c¥t*4 ftrt* «nw* 
f<f**«i c¥f*« ^1? wtnfas w, 4«t* 

b *f«l ft fall CMt^n ¥W * ^1* HlfaB 
wt*^* i%, "W -rfo *i nfa* 

*t* *fa nt* i wi* *rt*6*, -w 4 

ftl* *fa (Motion) w* Wt*re *t*l «rfaft 
*tfal '9K9T ftftl *Stf* ftf***f ¥*F5 

** I 4^ ftffSPf* ¥" p it¥ «tf«l8 CTOS fa* I 
^frai *** ^fa ’P c*4t*-w 


-E* 

l : 

« : 

-£, 


F-ftfartt* V*tt¥, h>mlw *t*t*»ltn» 4¥lU $>*¥ I E—nfa, Ej-Hfa* 
fapM, Es-^fv? I f fiH faWW IffM ftfWI C“!t*1 ¥T* 

fe<««w it*, ^ nfa* &«%* «tt*:»i ftfan ftw *w nfai 
ftwwfwmtFM 



Em E 2 mm £/ 9S 


HI Cft^e v ft fa* 1 ! C"tt*1 (Microwave) *7*¥t* ¥fir, W ^ Wf 

¥W ¥1 tol*l W C»T C¥^ 4f|9 ¥1 qfo ft¥l ¥¥> ¥l¥ Wfo 

llvi c¥rtt^t¥ bv ctrti ¥1 t^sw ¥W i * *rtei 4ff fffirw, 

vrfrf 5 ^ «rr*nii ntftwiw ¥twMi-9 
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wto *tto*to ifa <tt* « *to $to ***tt* •(* I to*, 

*«(* *tto nto ** fStfs ^?rc^ ntft i *t* *wfr® *tot«ft* ntito** i*r« 
oil «ftot* m 'tqinft? *ffa*to* fen nffs's * «fntto 

to* nft i <nl *t*i*i *f? **- *t* *»tH, vz* *1* wj *W ** i 

cntto (Infrared) to** *J*St* *tRn •to«t«fa *to* nf* 

*f**1 "*T*R totf) C?R* *tt* I «TC*M *tC¥* "W «TWV to **, *W 

Stftf* *t#, C^tf®*!* *tfa *1 *1? -W V*\ZZ ***** **f 1 <1 

*t*f* «rtEnt* to* ***«ra to*«i «tw **to cto*® nrfo, w *t* 
*to* *t* ltn*5to ’rftn’l- nt«*i af* i «rc** *s i 2** 

^TtfM to *1*1*1 ntat* 4 ! ■|*1-®Rl* **i to oil f«*t s|*t* *to* *<ft^* tofalj 



2*^ 1%af 

*tif** *<Wi* *rt*ftOT ton 


vwi *(tf* I OK* <«*fe <*ltfwitn *l**tt* « to* WW* *Hf*V »tf® ¥11 

mw **$ QFtfa* •tot X* *tn I > SHE* I 3*< to to* nto* nto* 
to w nfc ?i** i w, lew- to catarftai ***** i 
l*«fn to w c*rn, «rt* *tcnt* to- wffctoswr wtr to®* toi 
«tn* wt* cacn, c3Flf*n * ertfMfa *1* cntfrto -to^nto+-wto+ 
*r**tt* *t*to cat** i to*** cto« tawlfwtoi tofr *<tft cw tosi 

ln*» f*to lewSfw to* ®* to to nfr wcsf tore ntf* t to* wto 
*to* «itf tonto se*i cntton c?r*t^® n?*ti* nti’-nf** ?«* «w *t*i •ff*nw* 
*t fl stu *i citfs* *ti ail *t C5f nt* ** ^t:i **to *to 

lc»ifSto ntoic* to srt i Ipi*- *t*E« ntf? i *| *frnt* ntsnv *t*i*i 
6 
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t 241 3f Wt 


Ml cittifre (fin* srto*) /<-Zxd 

¥w wt*rr« ntfi i nfc «tfcc*fto ntmfc» 4^* (Unit) frmtftf 

Iflltl ^ 1 *▼ «ti5 Wll *M? it* f&ltfcw ifltSltn *fpfe dpi I 

m w i <4 «nn sfonti citwi» «rfa<&r arfWl* wt ^rtni n*?i 



3^^ flat 

A,B—nfirei, v— '"l^pw ntltfctl mil, v-« itl 0,1,2,3 
lie'll* Itnl v-0 l4faw ~nfW (Vibrational Ground 
State ) I J—^TO^nF cvfltfctl >TW11 J-43 it** 0.1,2,3 11 
*ttWI *?tlVw (Rotational Ground State) I 

w nti* citil wa ^15 wfi* if* 

ctzi A cw B to itt toi iwfr ifa c*rn v-ow c<w 
v-i to it? 11 utitfiif* ifc c*w J**0v? cw J«lm it?i 
fan wt? M mu cltn to *r?i*f fen'm 11 fan 
c*ti mi fcfhs ir* ntrc 1 

lira f%s 111 sfcflt®r=r 1 «ititw c«ftf« <itlfiir *tfa 1 «ii? appftnsi 
lt*tiRl* (Charge cloud) 1*15 *t&*tt*l (Flexibility) licit *tir® Itfa I «T1f1tff$ 
in earning i ifac*tn uti* irtiti ilftt * itii iftnt *tw itift* 
+Z * ultf *rt«rfi—z-i? itu?d *w« ft? irti. HIWtft'B llffi? 

**> *t*w •ftwintnfc in— ntitw ?4titi nlfri *?i 





?t&, 1971 1 


ft? I *1? ?C?J fact? C»rt8t (Group), 
c??? OH, NH ?tft* «St rttUt 

*?t*tfip» ClM f"tf? *? w 4f$ fttf I 
c? cft?« *1? to > eft! w ftft* 

•fit?, ff 1 S>ft<5 *tt?? t"ft?*l f "ftt* ? Cf t«f 

nfi^fijr *? «n—vc»r *l©fotf fl^f'stt? 
ftro *rt?i ?f? i *?t*tf^ ?4WN ft*tc?J 
?tft?ftf Ran « ?t?t?faf w i 

<f fa * *1? ■*** vif *fat® w 

*fatwr <St *1? <fr^t« *ft*itf?* 

?*ft*} *rJl*t f ?1 wtf, ft?? *f ft *t? 44- 
ft? i *i? fc?fft "W w<ilfi(i 
*f?F? (Infrared active) ?| 4t«l=T faflF? 
(Raman inactive) ff !?1 4? $4 fanifa TO 
*ltt?l Cffaf *1? "W fHWtft - * *£*? 
s«fa$ w -nfnTOti *1? ®t$t*fa 
c?tt?t?>? nfa?"® * *c?, ff« ?t*R ?4Wt 
c*rt« to "*rf*5 *?*t? *?? fcftt’tfa 
Cfttftftf *ff??V«T f?ft? f? *Tl I C* TO 
N„ O, 3Cl a -4? *T» WfBff (Horaonu- 
clear) *?? ?fa* ?<t**f *tt«fl ?t?> f*I 
*?t*lf?<8 ?<t»ft *tt«l1 ft? *1 I 4«4«ft 

*1? ( CW CO, ) 4C?f ft "W *?t*tf*« 
ffif? 4 ftfffg ?f*R ffa? I 


'Btf?* 4fft«tfaF?1 *fa?1 *ltf ?H$t? ff*, 
<*t« ftf (Fluorosccnce 

Spectrum) I *1 *t*tft* rtW 

ft? $«,$? twfjftf "tfosfa fttft* to Cf 

»jf»f «tff?t? 4$ *15 ^ ’ 

faff?? fa:*?? ft* *?ft fa?9W fat? 
*ttf, flf52f$1 C*«f*? *»1H 1 ?t? C*«?t 
?ff, 4fft*l*c*4$ft4 "ffa? ft«l 
*t? tffa* ft* - ®? -ifar® *?*t? *tti i 4^ 
«il5 ’M'ffifip *l«f*i? fell *tt? w tf?f 
*mt1 fawg w « «f§sr«i ?‘ft*t? 
f? i ?tff ft* 

*rt<fT 4^ tf, «rfant? *l|5 f?ff?i 
Cftfl ft? 4 4ffS ^C^far 5 ® ^tff "tf^” 
*c** *H m i f*ff?*i titf 

-ife tff* *it« *Nnf*« eftf* 
**^ta *!$ *1— 

<<t»D Cf Cf tf« f"fttf? *t*tr54 fiftww 
<srt9 cW® *ltf?t ft?, ft*1 4|5 4f{5 
*tt*ltf f?5f4*l (Light scattering) ^ff?1; 
fff *lttfl Cf?* 

jjf f«mtf, c? *? f?ff?*i c-it?* 

ft? *ll5 §R»5? towlftf ^C* ^ipl 5 ® 

??l 



, «rrfast* « »>lt!R-fawfta '3'f* <2JCTW 

f«tofrt«ra*rt 


Rajtff atataa atf wrtta «raa afasa 
atfc 1919-20 afta, «rtPr aaa ftaraftaa 
ftwta fCTtf faitaat ffii fisfa w 
acaatat ^ fcawa nata-fawta ft^tca 
ntfiif f aitnf fa^ a cacf a i ff i $ta 
acaaita ft* wi aaatatca ft*. acwta 
wta *f«ata f Jtcatfatana a a 

frtltosna Rf atrt*r-<M naff tatca t ^ 
*TM|f <afl 5 ftftcfr atfare fofa 
w atm facaficna i ^ aata ftntaa atm 
fin wtal %* fa«fc i 

«a f ai hkv\ »i^t^ f tcaa, ®fra ataa <WCT 
fTtft&caft chateau ffacn fcwnaf *i- 
stat ftcna *im f *a ffinrc* $ta fJtf tfc- 
cfcfc cfatm fata a-qf mBtaat ff n i 
ntfoe fajtnf fa^a? *ata «rtcn« fofir 
afatfftaa fJtrntfncania faaa to 
fawta ncaanta *pfavtca faaa ntfifa i 
fcawtfaar wrtwr* ft<src* fafa 
cntfata naftat ft* nfasjtn fca «m 
caw ntfrrs a<ntmas na am ftaat 
fan fa fa atartf faafawtntaa f a. *. f®«p 
atft nnta-fawftaa 4ffa t$I ntaaf 
art i $ aapft fa fa $ta ncaaata caVfaftfa 
nfitea cw i «Sf nara ffftfi faifa* tniaa 
fcntat* ffwa aatna® ftfifta ajat- 
ntmtai $ta wtfffi « fcnff* ajfv 
fMtacna fpirttai fro ff«i f faffa i <et* 
fafl atanif ntfaf f ajtnf fwtta fafj* 
fitf RCTCf awcn faftf fcaffwn i fai 


fitfrttaa nfaita ffiiftfl fatfiratncia 
ncf ca a® a? cnfacaa fa a? fiaiw, <?r ffi 
ant art m i 

aaart’Tf ataa «rw nvtcanta, f caf 
aaa ^fTca* ncfa atii ctcfc cafftf 
cacsa i artafr atfii ntca *fatfa ntartff 
cniaftf $ta enttfata Rwrrt fin < 
«nfa« «rta aaiita anatca ca^ttai ca^la— 
«ftaa »raa $ta acw i ^awtfaf 
a’stca ^t« ca ff a«fa fa&t« 
ca aaa Rtfa ^ta afasa cncaffata i aa- 
atfta caca aaatca atata aaa atai *irt 
fifa ^Ita awFlafta »fcaaata faaa ^tatca 
catartias csll aacasa I asti^s ^ta ff 
« «itarfatfta*i *itfa w fiaff. 
aaata aa l atai «?taa fawtcaa ataata 
^ta iff f f«i| f ^ifasfii® Jift'it^i 
fsfa a-^f aft fca cntfa fawaai fta i 
arti aaftcaa a*afa at $wnc?a fftat^a, 
fa^i ai , 8ft«fa caff ^tcf fa«tca« aa 
cacf fasfa® fac^s ntia fa t ««n artf* 
«tca fawtcaa ataal* ^tacaa cia fra 
aa« «jfaaafn® ^aaataiaa 
Rtatcaa cacaaftjfaf fawtc^a tffftca 
faaa aan fta at t 

^ta ^ afaaajrtt aaK-fawtcaa faf«a 
atata ataaata fiaai caata Rfirfta Rtfa 
atat a m ntfa alt atfata «tatrt artcaa 
Rtfaata « «ttafaf aia fa^ca tta wta 
nac* a wtn ff i aaata Rfiwrta faff i 
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*t*rc*ra * sroftra-fawfcii «raaw 


5t$, 1971) 

4**1 m*\ *twi awtii 55 c*, *t*CT7 

♦fifal « <5t5 ft«t£55 ^f**tPT 

4*18 fan* fettttrtNx 9&511 4? *t* 

'Bf*lt*f* at** C5tc**i <S?*t5 •it'® *C55! 
fiwtt** ** «rt*t5 5Tt*r**ti5 45 «tc5t*r 
C**1 9t9I 4*5 «lt95l 45*E1 *«sf*f*«, 

*8tE*t55t5 *r«t*5 *£51 i 

5t*t*»5 *rrf5*t5 fama fawrft 9 *e»i 
9t55 «rfap5l-**1 (Raman Effect) sift* 

I 9l5^9 fositfa* itfaltW* ** 

9t9£59 4*|B If$*t5 «tt£* t 

9tfa5 '19lt , T* 4. 4^5. *"*fcr 

(A. H. Compton) 1919-20 5t£*l c*t5 
fafafc S59*-frr£lT5 51 *"*55<*Jt5 5£3R- 
iftl (X-rays) ®r$ 5*5 5t9T£5 *lfi5tfTO 
*15 C**£3> *ft5 £5, <®t£*C* 5f**fs*9*- 
5f*5 *C5*f8? <®9*-fc*tfj9 5f* *tE*5 

*MW*!tl Jt*T *£&£* I 4**1 ***[ *t*1 
f**l £9, 5f? *|59t*l s 5 *fE* 5E95 5^19 WITH 
Wl <5tC*C* ^£**§5 fafaH «T9*t5 fa*V 
*11 fofa *TtW C**C»I5 C9, $ ft*V 
ft»l*5c95 nf*Jn%5 *fil*t* 51815 Ufa* 
*"*5*fWt5 -rf%»5 nfintm W 

*5* f*£»l 5t5 I 5E8R 5f% C9 *fr*1 $** 

*5£* *1tC9—*"*&£55 4|n^*1 *r*i*t5 
3*t1 I *t51 *fi> WV *ft*t9 *K*t® *^£* 
^t£*5 "Ifa**l1&5 C*t5 5jfa<*9 *5 *1 I 
4*|8 -tf*« C* nfwftl 5tC?, **185 

ft* C»r *f5*tt1*CT *f5l 4^*tf5*t9E* 
*"*ft5 «rfaP9l-*ff (Compton Effect) 5«ti 
*51 4$ *tf9*tC55 *£* fofa C5tC9*l 

UWrtf «lt* *£95 I 

*"*ftpi* *tf5*t£99 f555^ *t£ *£5 

**Ttn* ft** **5l **£*9 £*, *5£«1 
f* *tWft*5 C**lt5« ***1 9&51 *&£* 


*rtE5 I 4$ fait* *£9^ fafa $t5 *£59*1 
?V *£55 | 5*9t*rE5 ^9t* *TT£*lf>rn- 
*t59 nlWf*t£5 4*18 £*£*£* 5<Wt- 

5^**1 *5 (Spectroscope) fa£9 **t* S^* 
*ta£99 *C* f$fa *T?ft*t9 fa5tf *5 I C*t* 
f5$& W-fttflf 51 *"*t**Mit5 p 
*t£*,t*-35* f^r<5 ** *? n*tr<5 *r*j£5 
•ifiFlPl* *£9 *t5 *"*5*W1 f*f* 

*9£* *f«* *E95 I ^Sf5 ^85*1 

*l?1< 5*1—?5tJTt9» ffl*tf55 |«JtRr f^C9 
f*ft *r*t*i *£*5i i n55^ *tc* 59 *, *f«- 
*tF—455 fa, *5E*E5 *^5**'«S'S f^fsf 
4$ *9*1*15 9J9*t5 *£951 *9l*t5 *£* 

f*f* OT5E8 nt*. *^C55 *9l*t5 *^91* 
*tWt *-**£*9 Mj *f* 51 *"*5- 
^*lf5 5t*T 511? I f*l "*£5* *5£5 C**1 
5f9 c*. *c* *£* *t£*t*af*nr 

it - * 51 *-*t*>rwri -gf^Q 5c^i 

4*tE5*"*^C55 *5)*t9 *t*5 *£* 9f*£55 

*E*a «rc«* cv*i *twi *t«*i 
5C8I5 9ftl C555 ** *f**1 C*C* ^W*|* 
Rfw *5E« nt£5, 3* «rrc*t* 5ftl9 C5*t9 
*1 >Tt*t5**: >1^9 *51 4^ «T5£* 5*1 5(9 C5, 
WVfl5 5£* *tt*t*‘^5£*5 *^9tC15 ^59*- 
C9 5*£* C5C« *1X9, *t* ntftf^* 
5Jt*T1 f5£5f*£*5 5?t^l5 ClCfH 

(Smeke!) 1923 *tw I *9Jt*f* 9l9C59 
*ff|*t9 ** «r*tf*« *9 1928 *rtC*l I 

cnt^lc^ 4^ *f5^*t5 *£*9 5Tt*J| f*£5 

{5®St?tC59 9C5J *t*1 **5tC59 *9 I 

*lffl£*f£9 5*f59 nt559t5 *C* 4^ fait* 
*E*1 C5, WVW5 51 

-***£*9 *£f fcltft ^t£5t* 5fal9 
f9fa55 9Cfe I 4*t9t* §«t9^ «ft£5t* 9faf9 
***15 ^*)t9 5t* 'e FJ5ltf5C-l£9 tft* *8£8 



174 ttt* « fWt* v 124-1 3 l 

ntcii w?hu «t<* . *rf*it *ifti 

ftfiffr *Msw<ITl *fft* I CVM 4^1 WPTPffl *JW 

«nytl* c^fsr ftff& **■*!* -rfiF c<rc* *f«t^ j* «r« fare nfnr i 

*twt* iftr -ifa <sff«i *r*, c»r *mti 4ftwi vrtw-ftatw wfapr* «rtfa*tre* 



1 ^ fB3[ 

*twtf f ctffcjFmtowi tftfi 



2^ fra$ 

tprt*rtiM (fa^*i c*t$»i) *tM 
(f) fa'ifrt* *ft* («r) fWturJN 


<sti **wwi wi? «rti i « c*& m* <mt»r cm qft i «tfifa* ni», 
Htfl *rtpit* ifiw if* aw *r« mH? c*t*wui « CTfawiftw iftow *prc* 
cftt iWft* friwi fatffre m i uftpn nftoti ifiwfi* 

*w fcsto Mi « ««tti fcitff ^tcitf- itfcit* s%* *t«R iflr wi m i 
iftn v*tww vw iti i * cire mi <wri roi *tw, f ■ p focii niWti ** 
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•iroJ« Rtwt* *ftra Rffetvft 
'"Wffeffivg wti c«ft* 

c*ta Rtpr, *t**{8 «r?l^ Ttetfa* 

wtoi wr ifv ftffes wit* ^cqt*i 
•ft* i wm c*r<n *ft, it*r=r «rfw«t« *ff^t- 
fsw wtfiww ^*(3 «rt? Rtwt* 
*ftra csuta wfaw ?i 5ftc*i 

ffWI fe®* *ftc< <4® fi> ^1 «*tl ffr <5l£cw I 
***« "srtr^t^ sfas *■»!*- 

wfa fluffs &®s *rW $i3 **h cs<ff« 
c?*l *ts i 1 « 2 =k ffetar 
«wsprtoft** *m «rtfert-?w s<tff 
cntwi i 

stm «f#H-¥c«« «tntmv w $rs 
firw »it*ft5c e ffl nw 
w i 

(1) »ft¥ (Sulfur) *fti¥ *ri- 

*tijr *rcf «riiw *twtti 

^3 W-’TTtJT.^ I <5fflF 

»rmrti (so,)i 

*tttns «vfe w-nsaiti? 

w ^twR-wti^sj* itt* i w 
ffeft wit* w curti »it«rtw ^r?: 


o-s-o 

R*M1 V-4S RftFtW *!t*tlRl St* 

o o 



^ $f3 *JC*fT c*t$ tfe. ®ts '*m®1 
fwi *si *ti <rt*R arfifen-fpii fotti i 
v-4S 'BTfatW *fffe V'lpl f^»l> 
w i «t»R «rffen-TO ^ w»Rl 
*r«i *rr$ i s*it\ ?»ri ?t* at, so, *i%i *tfe 
v-Rtftw* i (2) (CO) 

<*?fB (C) nwtflt *rc«r <**|B 

Rf%rcsRr-wtl (O) *tr* i ftscii 
ait*rr «t«H-*iwl **t* <w ’OTfa f*««i 
SOT W 5RI1 «®1, *tfe flWI *t®1 

c=o i *roti *ift*ti cf<n c»t»i. uw 
C^tOf^-nf^ 5 «Wt« fc«W c - o-<«? 

civ tfl I *tfcr 

TCPit^rtN Rl« « «i%w* *R- 
sjf«J5 JIWI *C«H 3 I 

Nift life ctceOi 

nlfaf* f?«i« ?ci« i 



fafta *rNHf «wfa 

swt«w *ww* 


ataa <at?^ «rfft*ttaa «wtn* 
sarc-taa c^ai? ataraa ata ^ifaffo i 
*tfa*ta atfata »fWH «nw & <at«fra 
ftaa ft«rc*tra a$attt i $ ftaa 

tf^t* naNftvta ftfaa nt«ta 
ataa '©***(< ca^ft* ntaaii *ftat%»Hi 
aaata <r«irf aa ifppwti 
nfasa ftata call *ai afccai 1938 *it»i 
•rfi $ta ifwrta «fttwtsatc^ cv<ri ata 
ca, ataa wtfra ^itftata « w*lrt 
•falvtft itipl f^sf=r *rta 14{5 ftf«* faata 
ftt* «ft» aja-f® *ffN& »wri-*rai 
«t*tn ©ftntnp i $t*ta *traai c*ft 
aaca «rta Ftf% *r^5 acaati-n* «f*N 

itataa «f«ia anam-fta* 1906 atw 
fcwtcaa wsa c«tfc ntar^*n-nfai^l ‘ft 
ftcatafa^jt* ajtatfaa’-* «rftPr« aa i 
<•1 ftaiai foft fataft arts fc*fa 
«ift fta^tca ^atc^t^ afar® 

*t*ja ajatf* (Diffraction band) 

ca*cia *ai to aw i atetrs c«rfni®aft 
awt* 4a. >*>. yttaa ftat «ft*i wtc^ 
feft caVft* *ttaau-*to «rta$ aFfaatftw i 
ataiaafaata faaat 1907 att»i *tfai¥ta 
atftft* *a, faaa—The curvature 
method of determining surface tension 
of a liquid—^ ftanil alacaa niWt- 
♦nfaa ca\fto*ta nfaM*rtoai atai <*$ 
»wa (1907 nto) fcftta ataaai-faaf 


Iwtcw ‘casta’ nftivfa «totfi<i aa, 

New-ton’s ring in polarised light. 

1907 »rtc»T ataa fafaaft* vftato a* 
aac>r ?fa*tota Assistant Accountant 
General* «qa n«r atai aw I 4$ *iaa att« 
1917 >itc»! ft'tfa'stoca naftftail 

fasten *ftft« «t*rtoi*a *ta aw ©faata 
*Sf *i^f ataa «rata^: ^-fa^ta, atoatia 
nar®^ * vrfuta ^atr-arfa fe*ra ncaaai 
aw i 1909 *rtz*\ casta, ftwtoftaato 
aitntftra w ftftrajto fafoa, nfawta 
#tata a? «fa^ aratfas aa i 1918 *rtc»i 
«totft« ‘^il8a «ra ft tfsaft «ntc*rtft- 
ca^sr va ft Jrtravf**«a 

f«ft ft^^tn caaftii 4fft at^ataa 
^tcaa 4?rM <r^tn 

vcasT i «inc^ caat^ta *c?a (Bow) atai 
•tfastft^ ft^a (Bowed point) *tfa, 
CJTtatfaa (Bridge) ’Wtwa w ^5ta © 
caat^ta «rata a^caa >i^iataFa 

(Coupling) ftaca ca)ftv ’tcaam 

ataal atatatftfastata «a^-nfe (Dis¬ 
continuous wave motion) ft’Stftas 
sfcaaii 1917 *ftw ftwNft^Jt*! artmftrta 
«r^tft^5 at I 1927 »ltC*t ftft ‘Handbuch 
der physik’-4 «fatCf3 «ff amCW *H 
*i^a ^na m% asai ▼taa i 

*nm m ftfcfoata ffftrar, 

¥fti©t«V9 
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1917 ytw fatfaytyxy cytwty 

vfwfy yy wHt at*y «nrtffa»t« 
yy *fWrt yxyyyfy yxytfaxyy *tyy 1 
*ri y*xa>^ fafy *nrixtf* *$* 

Rtxyfa fy5§ai (Scattering) SX$ Rfal *y I 
1919 yfty R«Jtn* 3t>R *C^5tV 
The Doppler effect in Molecular Scat¬ 
tering of radiation yxyyll-yaf «T^tH 
fWI 1921 ytxy cyst* nfar^t? The 
colour of the sea yfy* RtTfy* fasgy't 
whr fa$fa*ta «r*tPr<s yyi yxai 

fafa ys<y *xyy yfa are* *fy«i y-yfa 1 ® 
.torIS yyfata fccsR TORI y^yjtW 
y^ar-wcy yfa ^ytftcra «rfa*yyx* y^cara 
y\y acsa ¥f« ^ftai fecsrc *faatfaxyyi 
fltw ORt^RR cy, JPNTqftl 4y<. caitff’s 
yWcaa wy •ra’lRn *ftafy yyi yjpr- 
ww Rfatxiw y*ly Rtxyta erfayyy *y> 
atfacy y^ar-TOia yfa y< jty yta yi, aa$ 
fcwi flai «x£i $ata vtsi %txa 
fafy aryy yspr-artya y«i faca «rtxyfy yfa- 
*rr< Rti>it¥ fy«|fy$ ya m mw *i‘i- 
Hf 4$ fi^al yfcta i 

Rfrytcya Rtfft* fa^axya ytytxyj 
cy^tPR wmm yflrccyy 'sHFfayr 
n^pprt y**ifte *rcyy*n-*(5y $yta *rw 
«r*tfa® ya i rtoj ytaixy Rtxyta fa^ay 
yw fafy RftyJfay-c'ataFfayfa ajcora 
TOrhr tor i 1922 ytxy 'cystV *ifa*ta 
4ftPf® Diffraction by molecular struc¬ 
ture and Quantum Structure of Light 
*ix3i fafy njtyfy n?tc<a y*t> «t*t- 
yfata faxa <®tyi *<$* «rtcyfa fy*$yx*fy 
•tatotw *y *fatn w cay «ro «ritot*n *y 
y «tff¥ wi tor fay^i «fftyta 
7 


CTtta <*t?fa yRx# Rtxytsyi fxayi 
atycyaoil yrtcyfFai ar*rt cytfa* fsrota 
yfaFta* l ¥"*fey frgam wf W* 
«r*tf-r® yy yft i 

ytyjTOiw R^rjjE *$ ¥ fi^fas Rtwti 

yyy^t (Polarisation) *fy^i yfhi ytyy 

c*r%»H cy, fy^fyi» ^tx»ii wf«i> l 
tyi ylx« yfyy ^npctR cy, R^y 

yxyi Rtc?tty yftiy cro ff«prrcyjy (Iso¬ 
tropy) «rety ^txy i fwfyj^TOta 
^ny f^fxf yfyyi f^fy 1928 ytxy cy. *®y, 
yyjtcyy yfy^s ^yy yyfx<y ytai Rtcyty 
fy*gax*ry yityji «Rty yaw i 

^tyfyy fy^y*i n^ytyy? 

1928 ytxy yt*R <4cyx$a Rtfifty w 
y^ytfyy i 

yfyy w'S yyry nytcy? y£y, 
csVyy yx«y yfira f^^y*l y^aFty 

y? mviif ytar ytyy i f^fy 1922 ytxy 
2yi cy^sfa) cysty nfarfty ytfy*Bt¥ti 

(Amorphous) ^y *tytx<a Rtify^ sjiy 

«%ty <yyi8 *ra «f¥H y»y i 

®witnf ytyy cy yyxy nytr<y niy « 
Rt*tfy^ faTOry^TTO yy cy\fy^ y*n*ty 
yytatxy yxtfe %yy i yyi 

yt*rtcy, 1923 ytcyy cysfy nf^yty 
«Rtftys «ylB ncy fsfy cyytfyy> nytr<« 
^yy nytx< ^ytlwr yfBcn cyytxyy 
R1fy»tnfa«*r cyVfy^ «ty 

§*ratfyyi yxyy w Rtcyfy 5 fy^axy? 
yfytxyj yy 5 ® ^yytfecyy §nta yrtc# 
erwty yxyy i fa fay yytx<y yc«y yfay 
yjy^y (Diffraction) y"*tfW *fyWl 1927 
ytty cytjfy tfaaty wNty ^ry 
fafayr-4 ^y'tfayj yy i 
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1928 Wt*fm f*%W 

«i*ft «kc* *wrt*t* 
raw ifln mpm <Jt<fJl 

to* i <«fc «ro mtor « f®*ft 

« 

*<f* «rwi ^Jt^ni—Arttoroi « 

TOtew to c*tfo*a ws«r-^*rc<i9 *rfW* 
—faf* <sr*i to* *t$ i ^ «rro 
*rtwtt« wlPmfo W-faft 4H 
tftiiti* i 

<t$ apTCJ *rrtl<9 fTO^TO (Diamag¬ 
netism) W Cf*lt*T «ti* *fTO® 

fM* fff^r *ewn to* i natot* atai 
ar«ftfcrtfTO* c*, «wft *nrfc«fr 

f$S»p <Jftf*C$1 (Diamagnetic suscepti- 
bility) c<ft, <5t*t*rafa C¥»lft*I 

^ frot* ftnfa m <w 
artful 5 t* ntf I 1929 *rtn C=T5t3T *ffaiTO 
*fC3f foft *jf$ap*t ftr^wti 
(Anomalous diamagnetism) *Xt<tJ1 3*1* 
TORI 

TO7t*tv at** ftfft* afaai 
^pf«f cro «rfwt« ffafaw 


(Optical birefringence) Wit* 

TORI <*fc 4TO 1927 *ftc* *Wt*f¥ 
«t*i=T «w c*. <<*. ?*t* ^ntfowtis* cA»r- 
**[£** *WJ Cotton-Mouton «fTO aplC# 
TOM *Rft<a Wft* ft»t* « 

«HJ fwHjfHlt* (Anisotropy) fen* fafo 
ifaul fef* C¥. **. 9*»t* flfal cro 
*srt® * **t® ft«tf^itfilrn 

*Jt*J1 «r*t* TO* I 1927 *tC* 
‘flfflro fa to* entity* ®t«n 
«rftl 5 r® *91 

1931 *ft* $fwr* «rtsfm «j* fff«rr^r 
9t** W19-49 *TOtfa®t9 «MFtfW 

«<# «HT« C¥tfeRl H* fartfa*! lft*t9 
niWi ***f* to* i to fof* 
$TO1 * ®t9ft9 9C9J Wit* 

afa* TO*H TORI 

9^*lt* 49J19 HfCltSJ fa*9 =Tl 

9*11 5W C9, fcfa «ft*C*9 C"i* «tc*r 
$?. C5tC9 fafojf 9l<9 

f999 ^«Ftl TOMtl 9X1^® 

fe*R I 







f»if3 ’wtn* 

'» / %<MRt«r c*re 4* w* ®ts wt»i 
wfo «tfolN wtwtan '»rrtc 5 n- 
ftrc-K ¥9 fa ^"t^{5c»*t=r 
inwtrotw *t?ttf-fi»R fa®tw win 

$tw <?&- 

cntwr* n *rtw*i win afarea *k* 
>ifats nftfas nt* C*fat*lT ^fat* vi ( 
nflc«tf*R'® Win *faR* « 
«rhr<fl *rwfc fat* *raT* fetwra 4$ 
fa*t** i 

atffcfawi 

1930 *rtt*i CTtrw »iftwr «r* 
fafa ^rrrtnv 5t*rat* 

fafa m*t «fetw« wt®i ^fatacra 
%tf*m i 4$ «rnt* 2«i 

fatW (1970) Amrita Bazar Patrika *11 
fatwr, ®tt«t* *ri m% (wi^^hr H 
*1930-4 vr «wt*r* sRHf 
RtFR c*ft*H, WR «rffa 
**\ ^JtPftfanrcfc'® cn w $fa*ta 
wt®i *fatatw »rr«r ft*ifa i 4t$fa* 
f^[S fet*fffl W *«t* t®t* 

%»rc i fa: frttft* 4fafa ten* ®t* fat«H 
^tit* ^ffliwtsf ^ttcntfam* *s fa *t»i{&- 

cw *r ntnw-4* «uft*r c*wr (4<rc 

cnnta cnttwi w«f 4 * **tnO 
wfrttw '(kpNtim w fat* *<jm 
ifttronw cy*i w*t<si 4^ ctefawtn 


c^ft*n **i ?.tsfc»i—wN f^^fwtarnm 
ntfass wtn* *t*Rt* *prt<-fawitn 
c=rtt*n *i*m * «r*rfa **i *t*t* i ®n«r 4^ 
RrtprtPrartwte «wrt*t¥ *t*rc ifareHt 
*pwr $«i8* «rt®j*|5 Rt*t* *t=r 

*t*t*l nft^*lfafa® 4«f7t*t* 

*fan 4^ *rvfa vpr csiti cw ntfat* 
ted *mtw* *tn «rfatt* ipr 4fac* 
<rat®R r 

«wt*t* mw* 

4«Jtn* *fatHI ^PNCTV 4* 

fartfc «r^n 4f^rtff^> 

^t«t^ 4^nr »ictp *rfwt fw f^i%; 
sfiarjfft'rs *3f« ^*ww 

wt«l « *tvii orc-tff f^fn^ ^jfvwi c^ 
f5|«fil «Tftft^ ^5t^S ’Itwtfturw 
ww fe«R 4«fjtn^ fn. f«. itvri 
♦ti ’rtro* 4ta 4^(5 hf*tb ^wi 4| 
ct, c 3 ^ ft«i 'its ^ww i 

¥4«fN WWiN «tf3w #fi 'wt’f 
*«r ff»i *n i f«f3r wrw, 
fwn 'e *itf^KR5m *ntw ntftnU^’rsi 
s»i i ^ ^is vtz*, 

c^^ttc 5 ? wtmtor f«jc^ 

*itw i 4? njtf? 3 !« ^ r 

[ «Rt^, C*(W, 77 ] 
®f: ^W8mt»i »ffftcw wtwtcw 

* c?rtn wt^»T «rts fn:, *ft¥fai-5. 
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lC411tltC45 *TC5 $11 «?|51 0«rc^ 15Ttl5 
5tlC15 fl55tl5 »n4 fill 1950 HtCT 
Hi 4$ *fVS1 ItlUJl 1*1 «5Cl 
1C*11, c*\$ 0115 fsfl 45 111 in I'si 
SJtl5C51l 4^ «tlll Statesman *tfw 
( 11S15 22, 1970) dill, *f»rsl lljtl5 
*tlC15 4$ H«1 55 it^lll ICS *15, 
ifl lt!5l fill 515 Clfl, 4$ WtltCll 
$R&5 Itfellfc M* *5tll 415$’ 5Wt« 
IflUll 5155 45^ 4$ «tH 415$ $115 
ltl<ftfS¥ itlfs 1 CltWl *(4lt5 415 
flWHfll* Wtlt5 155(tl55 555 fsfl 
9$[f5Wtl !C55*ft5 5Tt*)» lfC51 fl I 51 
?5 *tfl, bit lrtw?l, «f5C51>t4 Clfa- 

itft,itn*ji ftlNtu $utf? tfrfikrwi 
fiwi ufoi $1*111 foft itiw fcnfts 
P5I 

5*l5tSt5 5Tf 15Jtl5 5flC15 flfl* 
5 * 5 # fl51 Amrita Ba 2 ai Patrika-5 
(f®C*PW 2, 1970 ) %tf*W flltl 

ftWHS, 'itltS C5! 111 ltd, IJtltWtW 
$t5 (5tll55) 5^C53r ifttlfn® 551t5 
5C55 555 nC5 M 5 455t5 555f®t5 
4ll%15 I f®ft Cl ftl j|5l $f<95fl 
$C&5 55 5tl1 fill ctcfe IttflMl I States¬ 
man-45 3 cf. fa. citi « itft ci$ 
5|C$ 5td faltl I ltl51 $tl5 C?ltll4 $t5 
ltd 1 $ Clift I fofa iftlll 45^ ltC15t5 
51 lfttC15 l«ftl ltfal5 lit* 11- 
5*ftl55 fill! <(fSC5 \ftl5 fawfH 551*15 l’ 

fawcsrci <*tfe <m 'a to? *rtfwi 

lUftfrl 15^115 15Jtl5 

stun infaifa «mi fin itscsti 
ijKWftjtwr «rfo <lti *mft nt? in 


12415*. 3l *ui 

*f5fas I 55lar5tl 1 iftll Sf5l »rtl# $fa 
5C5t«t5 fll $lt5 I 4$ fall! fafa 51 fad 
ClCV», II nfintSt "W55, Sftft itfasj 1 
5<*n-to*tjm 41 5J5T5 lift : ‘lt«15 
felSfttsfa l*lf*f® 5«5t5 1$5 flWfa- 
*fl5 WCTl Ifttftfaf *lltE5 iwtfsi 
1155 55C5 5151111 5C5 ft^hl I 
Wt5 45^1 faafatStft Ir55 t rt5 lt5l «t5f- 
1M 5tlC$ «TC55 ?5 W 5«51 *|Pf« 
4^ 555 5t5l C551 5t5 I 5tlC5^5 1151 
I«l5 l$ffS5 «f5tl 1151 
Ht®Cl5 \Ut51 45^1 1H 5jtlt5l 1?[ 
SIT lf5C51C5 f5®tl St51 5J55t5 5C5 I 
Wtfl fft? Itf5«l 45&! Cltltl ^Sf5 
5C5—51 5t?C55 SfT55 ifl HltC5 11^5 
CTTC5 5 tCl 45^1C<5^1 «f5K 5T5 I 4^1 

m 

155t55 551 ltd Cl, itf^fsjl 5^5 « 
f5®tW5 C5C4 ltl^tfS5 lltfl 3 P^ 
Itltfl flfin ^15 lt?1 5C5C51 4%1 

lf5lt« Cl. 45fel 5? 55C15 ^5«tfl5 
irfiftH 45&1 CIC-f ltlC5 ICS *1t5C»! 
SffiCSfl H l*C-r l>5t»1 l«ts lt5C5 I 
f55f 45515 ifs fntl 1151 5? lt^C55 
C5CS 4^1 Wl *tl f5C15 

C1X14 5t^C5 4C5ltC5 l»t« Itfl W I 
*jf 45 5tlt5 155 Iff 5tPnt>r 
WltsW *|1W WWT*f 4C5ltt5 f5|^ 
itlCSllll *115 5tfef5t5 1W HI Cfellt5 
(55*taRtl) tt5 5f5StlC15 

fkl 1V1 Stltsfis 55CS 11^1 5C51, 111 
^C5tn ^C5 ^C1 C55 5Clf<*11 4^<C1 
C55 5i!t! 5t«f W *1 *lf 1W1, W ^ 
itStf ^Clll^ll, filial 415 W 
5f5StC5 ^C®1 CltWl 155tC« ffr* 
55C1II fftS 551*11 5Wf*tl ^ ft* 
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ffcfa (aatlirata) sta mutt?n ®tac* 
fcrtata ataarta *ft“etrsjfl atfae®j ®a- 
’®taii awfawa i 

atrata, *&i aw c=t«ii ®®t* aw 
a, cfewtwaaata ®t®$tf®^ ajtf®fa6a 
**CS ft? 4*a flaaftata $*fa W®fa 

atwi car* ®*ra ®t*t«f»ic® ^tc^ra 
aa *w fam*i 4&i an ®ta« f^*i 
aw ca, $ta VfiRW 5*f® iM*! w 
$t* ataa®ta fSiftat ataa ®tf®? ®f®5® 
®taatata c*c® fcw ^ta ®a aw <aca 
ftwt® $ta ®r® i $fa nta* aftaatw 
aa ®taatc®^ fefa aifoi® *sf®®fa faiw 
earn «w aiwftwa—ca«fac* atataa®: 
entaa *n *a * acafc cam t* i $ta 
w®l,a<tfi,atft®T, an a atca aaqat 
®aata <a* ai fag *a®j, faa a 3 ®a’ ®ta 
«rf® *ya ®$^f® $ta a*c®a awai® $®t* i 

fa* ca ®t® ♦tea ®tfa® aata ^ts?a- 
caa acar ®®®a aw atat aaca, ate® 
c®ta$ araw* ®a*ti ca^i’ [aatsr- 
atca* a*t«r*tti fataa c&faatta 3 

faeawa ®ataatwr* «wtna atacaa 
aitfara aaa faai $fa ‘Aspects of 
science’-^ wai ®tcs *®tat« a® 4ar®a 
fawtata ii* ®?aj ifeatfaa awi cafctea 
®fa® ataa a® «rai caw fawfi, ®i *wi 
nf®: »i<$ atatarcftf <aa* *fawtaa®l atata 
*ata a® fawttaa ^catatcaa aia ajf®*n® 
afasai cattaatatacas awtna ataa 
cata <w *itf atatacrtito ifa ajfwtwtw 
'atata at%® fa faa atata ataatatafa 
kfattai ®tn r *®at<. caat attar ca, 
catai «^at ® aaatafa® ftoittaa 
aatata <tf® fcfa *m faa v* i»ta i 


®fhn atata «tf®« $ta in faa 
®nfaatai 1945 atw ®ta^la fmta 
a^titaa uatatata ifawaw fafa ata- 
ftwa, *®t«tc® a*tan atat aaa ats'iw 
<«faw ciwa, ®aa f®fa ®tat®a ai ca, 
c®t® aatacaa ’af® atataa •fatal 
f®fa ®cafawHi’ 

«M 7 ta® ataa ®aai* ®a«ftat ftem ca, 
can-ata-nt® fafacaca cataT ajfe * 
fca^® 5 ftfacaa aataa f®fa aa aaca^ 
®at®at 4a $t® ac®?, aaat^tca 
art: aca^ata aaata acaaatatca 

#ta aa®tat aat ®at® ati aat® f®fa 
«r®j® &w atm cata^ ®at®a *a\ ajtf®a 
faaca art® ataa ®aaa t ®ta 4*im. 
aat® fH® aa fa f 

lawWatOT c*fa ®°va*Tat5 at^cn 

1949 atcaa «rt??atat atca 4atatata 
cata a'at atarta® ataaca aw<ai wtaa 
®caa i «a$ nw<ata «r^i®ca f®fa ai aw 
fawa, ®i facia firfaatacatiJ— 

4 ®tac® antatesfa® c®ar®fa, •tata'i- 
nta®fa 4^ atitataa^t® afa afvatat 
*ai aa, ®taw aaa®t ai a*w ®ta® 
aa^r ®ac® a^4ata ai aw a fa»tcaa 
batata fsitataataa a-fcal&a acar <aal® 
fa-sa^ aca feka f 

caria ^aatwta f®fa ca a®ta 
awa—‘^tm ^fa® ntcaa wzw ®ta® ca*lt 
watcaa at® atfaw ataait atat® 
atawi ^tat caa ^ ai atwa r 

4f ifl 1950 ntwa it^taca aCl^ca 
ca^ta eNratafawta fiat^ la#- 
%cataa fc*tat® ^®tat 
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natren ntfrfan i A natcare fenfa® *ca- 
fare* ®fe* ntftmn vtfeatna, ®fe* fn. ffe. 
«t^=r, ®fea re. <an. yan*, ®ts fort*®* at*, 
%ajs*^ atvtretntaitfft «n* fafnfc 
ajfw i «r*rtn* at** ns$tc* 

*t*re arefyrea—'stare* srantatacia 
W a Catena rere ^ fafea y*re ftwt* 
W 4**t$ fawtca* fen* l atfasrefos 
y&, <w ^mms* cnre'sta^ata'lcrra 

feart* y*re ntre sifoaf^n r 
a<dt»ff at** fare *1 nafft* are at* 
yare*, <®i sretn yare y**« f*<n cat* 
yare* ai i 1969 >rfre £tc?a are atywa 


«tn* natfi fennre ntai fan ana *farea 
artfatafan, «witn* at** ®*a *r<$* vfat* 

faratfe *j***n ncsfcta farn n*tt*t®ai 
ycaforear fof* ^ tfnre arefarea— 
‘aatytre aty* ntitata ww *w an* ®*t* 
aas yai <are*tt* cata-ns ntnatfa* ptv 
yt$i *rta f*|^ a*i-*t***tf*nr nre ^ 
ay* ntnntfire «rtf* 3*1 yf* w wmfri* 
n^atfm 

fawtcaa ^ *am fofout* ^fere’ 
fofa fa*** «rytn yea* i sst* ca^ are 
<ay*t* fof* wtata re. mtaal 

fy$ yare ntfa ai i 


« 5TPH 

1936 >ttpni « ittn. ?Sl. >rattt ifht« iftm* 

**ft *fare ytay fan ytfontfre yean i re aa* at^taattrea 
fafaifc *?fa-fa®tnt aattn^ ajt*a ntntwl* are cam *are ^tre* i 

*1 aretre* aa* «wtny at** fire* ^rntny aitacaa aat i 

• 

ntffsfa are **tret®ai «rare *a*itny ajtaa $tre «ra 
area—«it**i afa fafo* <rtfattntor* <*y a are ai ntfa, ^tare 
mtaai far apaaa'at* *tfay®ta favre n**rt* yare ntfa ai r 

«j*rtny at** aw*! afar* $tm **tretsai «*ftre* l faf* 
«fa «t* ^ajtnar artaare aarea—’atfa Rinata «ft*a feia 
fafar i wtat* afa a®r^ ntcaF*. ^tare aretre *ataai ^ta 
^*faafta ¥acai j aatc^ f®fa afa ai nfrea, ^taw itre cnreata 
reta aKmaica^i faf^i aata nrtatre atf^af are «tai a*, ftf 
mtfa afe i reitffefawta « naN-fwtra caa^a a^ga ^tfiati 
are, ®ta am fVrefe «nata *rtata atre van: 4*rtnata i 





3f5R-f*f53l 

^■*3 *tc5 mz*m cwfe *t*rc c*t* *$ 

wjf srft —'*m <rrtf«*im i to fawt^tc* on m?r *i $r* 

C“ftTO* (ttW^T CW ^t*1 S39T* 'Sftft 'TOl ?Rff » 

«rtft ftt* <ro c?fa c*tm 1926 >rt^r i w wt*fc*r* *c*ic«f 
?P^K1 ffWT, *t* ?T$ OT, C5t<f. «M* ®i»itfc, 

»it««r <s#t dm ^ «rt*m to ^tartr *w*tw 

fibrs TOfln i c*te fHs 4®*t*r <tRre *tfer fcks *rtf* i *t* 
1927 nt*T c*rc* 1929 »lt«T$-*5* $t* *tC* <Wt* C^ft ^mUf torfl^ I 
‘OTtw ^ ftwtjfr, tJiw*n w«froc-m towi ww f^«t% 
*t*i c*ft*wt« ^ctw«tW* srara; fronts’# vfair^nr ^tfwfer 
c«ttso§ c?fa fti *tf<rf*«iwt«r c®T«rr* tot *mn *tfijfhr 
wflufaw* ‘*frt*rc<#^ ntaK-4* ‘frat^-faffon’ 1 

*rr? one* *m% i fc«wft *tt«?rt *m *1 i 

to wm 21H (1970) 82 to to* 9rrt*tt*rta <tt* fiw *ttrot 

c** itm fan* «*w f%ft c-rcftsttn «jw f«R i *tqro 



184 Wfg A ftwfof C 241 gg, 3f gMJI 

ton 4 *to 4*5 4fagt* *w cgtcgg 3*toto totto «trg*1 sttot* i 
tog* fato^fa g-nc* 4gtw to fan fag gi, ^tgi ^rtn 

TO-gfagrt* *g «HC$ * ftlCgf gtCgtfw gC*Cg I *W& g®IC*fe C*tgg* gC«tfe 

to c*. 4*’ $tc* ggcs:* «% gfaf i tofgg i icto* tor fa??? faft 

to tocgg gfte-'s* to <4*; to ton * g*cn ** ggw i to to$« 
to 4C*$ <gtcto fag** * *< gfar^g »rt^ i to sft-gtftgr. g[g, 
fft-niw, *ttto ton gf^ggi to cgt^sg fcfas* to 4<rc gcf* hf§*r 
cn «to *£<« g"g^ to*li i gfrg^fa* gtftsifistg g 109 ^ fafg 
tortwtu to tocgm toiitfag arn-^s 4w$i 1928 

HfrU *®ftot* gtHPg gWCS 4gfc g^3t* to 4W&* faW Wtg11 grC*g I 
At g^to n gggiftc?* gw 4* facg artcto*i «tgw «nfg gcgfggt* 
eg, 4 gt* *wW tog* «rc® wtegg ^*to fafafe gesg i At ?*i *nt* w 
jpsHen ge«te gw tote* g® nw gegfag i to vn to, c^l fn 
ggi tog* to*it* to g , * p t^ c*tg gw? to* ggito* gcgi 
ggr®i to *1. fa* cto« to^tc** gw fgwtcg cgic*g ^tg *tt«*i eg gn, 
<4 to ^tw* gw *#«to i *ufg gftfar gi, tog cto g^<* gwe* 
cggl g^cg fa gi i tog 4wc$* arc® *t*cg* gtg fgateg to geg to* i 
tog AV& g"gc^ 4*fi> gaffg gfal gw gfCgt i 1939 gt£g *C*Wl 

g^g gw gtfafa* cg^tw ftraffc i enteg gw a* negten gw ^rtgtg 
ge»n i to* ggtar* 4*wcg* gc«r $t* gtto *rf*s* to i gtar-cgw*. 
gtg«tc* cgtgtl *t* vsrcgtg totg, ^s*t*N gg toe* g^ «f*w n*t* 
gfggla ^t* gtalgcg* cwg 4^ cg^l i faf^ to* *W ^*cgg, ^t^to to 
teto* crwfg fagt i fafg «tt* toto gw ^kgg, ‘gtc* ggi^ gegg fa, 
gim *?gtg gtegg fct$gt* to totgg c?w vwe fag fats gegegg i* 
ggto gtege** gf*n g"gr# gtgt* «na?i «ttof Tttes fafa arsif to 
tog, ‘artw. At gg f*^ ^k* gggtg gtegg wtegg «tto cgcgqpr, ^1 
wtegg f gfggw ’ftto gggtg—4 grrgtg'e to* to cg^ i <r^» geg 
gst* ^segt^ g^ggw wttofa grrtg -negg i A*nt g* ^tglw* tongt* i 
n *tgft gsc^i *Ncg* fg«stg-<ttoi fggl f» fag, gfg fegto 
ggg gw gggt gtggcv gt* towtg gcgtmgitg 4w*tc* ggt<-ftto gtto 
tomt«t ggto fgttow* gtw geg gi gfgr*g» 4l 4gfr to 
egg 4g* fa»tgt-gg<w toctor gteg g^l i 



«Mwn * to-Wtai w 

* * * PflW tfasi '**ft$*R 1907 to* .fapf 55 * > ttfat v 

PUtfafelfa \ 4*SR 1$ ,to«V^ 5aTt 

'ItOTf •W^tt’ tW tM fajST 'BfaWI i *l£ ,, W C’JfaC'U 

jm*& cmfk*** to *tw fa*5i$ c*fa qw cto ^W a \ •tfW 
cm **tfewcf *t«tl otowMwi \ nx$*\ «tt* mi* sm cm \ fto ,«tfW 
to*tai c*?«rt cm si1 to m cm, ** tfm t?to» 
fW wit ifW fa*t 5« fa i to® toil? <tt* 

i ^fst%! $tw ftotti **&**—ft. fa* «$ tt$4® 

urt^ti '^tt fa*> to* fafa c?to3 fa *1 to ctft to 
«ttw* fa^l t to fa£& <?& ft. fa. torc» m\ to*tf 

tttfafa tlto «wra fato *c»r, <*fe nmv-~sttv ttto* mi*fe m to 
<iwfr qf w «lf*(&5 sjqtft! 

, **l¥tto fast* fatttoi# Pfaft tOR to 1917 ttt *$* l pt^ 

c^?r to «pw fas to*ra ww fafa c**w *qfa t* i rtfo **? 
$mtoPiw?% fa*n *to to^toto p&ltfaiJrfa ctsrtw* tos 
4?«* tow 4 Pit to* *WT WltVsRtVt *msi « ^ *lfa* ?W Cftl 
fa»n pitfafafot* cttow« tfl# pJt5?*r wtr^te^i tto tttst wwt 
^ *ra ttwtar to «farc=m qsi *wi« cWw» **& *** 
,tftm ctor cifto to*q mim —'to fas to, ^ «it*i tlfaw <tofj 
qfa to *fa «, <^i fa to c« ^ cmc^i .ton ttfa 
vIpt wrt*^i ^t ^tfa-^ctcs^ f flit* Np 
‘jji^ Wt^tf <4^ ^3*11—Pft^fa sipctl ^It 5 ! 5 !, tofl f 

4i fafa wi to to? 

fatwffawtwct •ttft^fawtw *ttfaw fa^ 5 » 

.' wilt Pt?iii ^fapfa ^tc^tto’fB, $K P 

vmfcvm «w*tttov tewrt-wti 

fawt’T jrtfl vfipk *m * 1 1876t tor i c«p twit * » fa^l? 

fctCWlW.Mtfat ^CfWKW «m M ttfa^tsitfafsr .fWl 

«m5*9to»tw?r ^ ^ *** ^ 1 ** ^ 

todit^nisfciit to$<p i » t * 

n r, tt Wtl^t UT|h, <ftfa&t*il fa^T fa§f?faS^ 

«H9ta cftor^ttwii f?w ^ 

8 



186 wt ?«foam [ 24*t *4, 3* nut 

ftOTt 1934 me*! c^W? 5i? $ti5 <*& to cw «rTOrtfro 5?1 5?— 
It? «1«TO ftl faf TO?1 <4?* faft* aTOftr5?r! i ?fe3t? TO 33 
(TO 51? TO *m ftft 51TOT? *ftfe ^i5?ti? fefe? ?jt*ti»rt? ?c? TO 
CW35t? ^3®fc$fe «WF ItlllTO fTOt? 51? i. 5sf*tOT n* fti?tw? 5H 
f%ft <4| 1? 5jt? ^ot 1938 ?tci i *c? TO* ?*r to ftOT TOW-ft«tfOT 
TOiTOi i 1949 ?ti? f^f^r vtTO «wtTO ft?js* * ? t 1943 ^tc®r 
fTO ftl«f? lOTTOt? ?t?3 f?TO TO? *ot i sfar?? cro ft? 

TO* fTO 4?ti3 5tffei?OT i 

«wnR^ «wt*ti5? *tft3t TOIw? ?f TO «rttw i <3wnW? tot 
? t33i5 TOr tot «i^ftTO *w* oti i TO itw 4TOr faf 51TO c’tW 
5OT, fai ftft *1 5tf?3ii to? toot i *w TOW fiTO 53 5W 31 
<sar3ftlt?i <*i5ft3TO? 5?re 5?F$ <1135 ?tfai TO ?t*3t? TO «tt? TOt? 
51? 3t33 $15 ftl? C?W, ft W* 5* 513153 I feft TOl 5lfe dtOT 

ow cfotcift w Toot c?, TO cTOt^t, ?$ * effort 3t®?t5t5? 
citft®? ?t^ 'fl^rtfrorhre^ fife TOro toI 5t«F TOi cTOlfere to 5?r$ i 

3t3C3? «OT35?1 TOl^ fife 1 ifelt?- 531 <f)?tl3 ?ift i TOiffe nfefti 
TOti5? »tci i *wtTO *f*H TOtw? fti?ti?ffe5Tt? ftfti (TO?* ifttf- 
ftTO) ^stOT i (Dffro sptci? c?ttf6 orolfe i^i***! fair® fans *tc«3 fa 
513, 313 531^ TOOT 31 I CTO^ff 1t3l3 OT 5135 ftftfe *ftf®l? ?^OT, 313 
TOfl sit I TOtOT 31OT—<<55$ 3CT1, 5tft <533$ TOS • TO CTO 
CTO <4Fl TO'® fl5^ fill TOt* CTO^ I, TOtV TOW 

TOIOT, ^1OT TO TO 5111 31, TO? ffa C'fll TO l TO? f*3 CTO 
TO^?1 TO ft I 

fa$ta ^ifesillfe nfeffl TOt? cui TOt? 1tTO—TO TO CTO1I 
TOtl TO ftOT c?n? ^fi»TO W <ftrt ?t^C? cm TO I <il?f^3 f®f3 

4^r *trot* ^ife TOfi. f%. ?m3? to to ^t^tfro 531 ?ot nifw 
^kl f-uq^pf^ 5l?flll TO TO f"TO^ 

TO c? TO TOf TO TOCTOJ TO TOP53, ?t33 utOT OTTO 
fttftTOCfl ® TOW fitw I 15til CTTOd c^ftlf ifeftfe C?5t? ifef^lfe? 
cTO ?F?lw TO? ?nr TOfe TOjf tfef%fe <11 c^fOT 311 ffef^fe- 
C5TO TO, 5ft?t3l ^TOfif ^tftOT 5CW TOtTOt OT 51? 31W i TOU TO 
VTO ftw? lf^5? fifOT TOTOF TOJtTO ?TO15 ^ C65t?l5 ?»|lfj3—fft 
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*lfa, 1971 ] fa. fa. TO? V Vfa 

fac? to to fac?r totWto ctfr to to TO i moNro ?to?—-TO f? 

ftfafc f%C?HR C? fa?C? C?T? TOT? C?^, TO*! V| ?1 TO ?t< fa?tt£*tC? TO?t? 
s?t*r TOcvi ?i i TOf? ftfafcfct t[c? cto ?ai to c?? cvt-TOtc* *ttftc? 
CTO? I ^?TtTO ?t?? iRrTO far? TO CTO? 1 

^ir ?fe =*?1 TO? *TO«Tt£? ?v ?s?CV TOCV? ?1 I faf? TOtCf? C?t? V? 
v?cv? ?i i c«m ?fa TO? ffa ^csfro? i TOi TO? ??? ?fc, ?fa *tc?i 
ctoto ?tc? c? mrofc i to to ^i vi? ?i c?t??t? ttft?vi 
ttTOl I SFt»T C*f? ??t? TO* fafa^ TO? $t? C??t?1 ??TO TOC? 4C? *TtfaS? 

?t*cvi—?t? <?< fertfar ^wfa —’tovi *?cs i *t? etc* cntvl ctfaca 
fertfacv &cv?, ?v?j to catTOrtc?? ?e??ttTO i 

?t?? fal *l??V-TOfa^ far?? 4Vs tfC?? TO$**f *?CV^, TO?? Vcft? 
vtTO *?cv?, f*v fact? ctt?*! *?cv? ?i i TO TOfatt? fa 8 ! 

«r»ftnt^«i i 1925 me* fafa ?t? *tvcvt?c* ?c??—'‘TOtc* *t«r *??t? tow 
fa? i TO to?? ?:m *tf? c?te?*‘*pvt? 4ia or? i’ ?t?? TO TOttv: wcvtfa 
«ito *vc? to? *c?? i faf? c?tc?* *p*t? TO 1930 me* i 

TO? ?:?e??, ‘fam?t ?t?t? etc* mfa c?? c*t? fa? fagtv 

?1 1 * vi fafa cvt? fa? ?? f? i 

?tt1Wi*H cri# 

‘fawfa fafem l %artW c»*iJ TO?; *?TO*—%?TO«*m? I TOfa- 

cfi^fafan?, fafafl to $?wh? *rf« vTOIft, tvffcft to ifaii i fatt -8 


f5f.f%. it*R «$t? TOtff 

***tvt? vt? ?tcv? TOt? c?c? ««:?« i ?TO?ft? *TO TOWw 
ofc?^ fafav to TOre i »r?cn? TOTOrtw fa^ to ^*ic?? 
cq? I fawtw ^?fa?? ^tfavtiw favta W fafa ?tn C? fa? 
frl 28 cvawtit, 1928 TO i 

fame?? Ifaro fa?fa i «?fc fat?? *WimfafVTO to ^ 

TO'lt? fawt^t C? W ^ifaTO TO?, VI C? ^9^ S^v C^?C?? Vffa VRfl 

TO, Vi ??, fact? TOtC? ^t? VWPt? TO-t^tTO ifa TO I 4 % - 

?=W? to fa. fa. to?— 4 faw? to? c?tcm *tjrro-fawfft fam^t i fafa 

C?Tcm %?TO TO 1930 TOl i 



] 8$ " ^ toft l 24-1 <i t 3f 

' Wta oft «rttotera «m«ri *w *t*—ai* mtfa w 
^ Wr^fc%r%i flwfa* Mmtm w i ifcwwtwtn wiftw frftt' tom 
<wtai *nft, #nr »iw- 

wtw* foi '2fc^t«f=r ^isito—fafa w» srttowsftw faw- 
%fct *wcn 'e i Mt*> *evw, *m #wrm fiw&tf «r*fo 

drartWt* faft* *mw* fflitfw *itoww *sto 4>m *cwt* w? w 

ftarflw i *m *t»rcs*t, *tw ftft fat*!* «rsm w t «t 

*Wft *fcwto w «rtotf»w w i 

1953 mw *it& m rtotmar «nr*hr totfNrt fato *** *m*c* 
W's?1 «*t^ *CTR I 3t5R dftpfc mttoft** W *tM 

•itnto *tw <$% *nr<irlii w%r wto c*i to *1 *wtoH—■®i 

rffornwni i 

*to W(, 28t*l c^fftTl* Vtftltfw mis 0f4 tom Wl$ 1 

feft fkz *h iSatiwft uiv 'jfct* i e*m fefo# <if* *t* CTtf 
to =?i, *i*n* ftw sim «fc® mtato to $r*, 
om *n ffcft, *w c*ft «w«w ***** 

ft, «rt* wt« wr ftcro toi «tmfoe** k d#»rc**wt 

t($V4OT1 

to«h «t* c*tw»r *ite w *to «*c*w vtww * c?«i 

OT1 Rt3 C*Hl *TC* I 3t*w TOW*—iCT C*!^fr Rtft 

WtOH itofr *\t TOfuiH, wi *»wfr *ftt»R Rt« C? I Rift *rt<TCR* 

totftew ajmtiCTito TOiwa—fsic^t attorn wftpw, 
«(W ‘ «lt^ 'nt^^r »erfl<«R; vow i 

WPT^dpR—'He 'was the ra^n who ^as with me hrtfte dalk rotM that 
night and Helped 6ie to make vhd observations thus wiogkiized hy thd 
Noble foundation.’ 

{ w ^ttrfkw tfWI w ‘ftif ^ , -fo^i<, 

ftrtwi ^ fi» drfwt *itft f»«& 

fWN tot WaWi ‘ * * 

( i^tc^ ft c#ft to i" 


{ l mtutofft ihr^ 



ww* wtro* to & t*iii o&rc 1 feft 'ftewr «r?ra>, w\ 

^faTO TOf fWw Mw c*TO*r i w (1970) 

2ic*r tow ftfa TOteTOw wit^ to toew i 

' • t », 

TOm 1888 75 3E<©^?1 fclfiwl^* fWfte *4* 4W 

<IW *k?r i TOcw fw TOt* fefaTO&ww *>. f«. 

TOW* *tf*tre* ww* from, to 4 wioti 'sfta ferftiTO TOftw ' 
TO 1 * ftTOWTO ft^ TO«f **ft TO *tTOWt I TOW1 
cTOfc f<*TO to TO f*» Pm i ctoi TO, ^ fafa mi fa TOTOTO 
TO <4^ W3 fcfi TOftwR I W CTO^ fafa *13?, TO e ft$T* TOC^ 
v|jift TOTO to «iTO toc* *rsmTO «jt*p& tow* i »ro« 

ft. »a. aro* TOcw frofc c*ic* <w ftwcw* ^*tft to to to aTO to 
w$l croftr *w sew *tii ^prom i <a«*r ^TOtft* TOstww to $t* TOJ 
Kjft TOW TO *IC? I TOjtTOfi WTO <31 fafa fnw WTO* (Leyden 
Jar) *fff*P1 CTOTO to wf^TOTOT *»fw 5?« edm <m* *l«fat1t> m< CTO fa £3$ 
WftW 5R1 TOT C*¥ «(E?R I *WSJl «£*lW $tfa*rtTO*l CTO ft** TO<* 
TO $t* TOtW $fa TOJt*ttC< ^ from BftC*<l *t€N1 C*Ht<3 TOft*l I 

faft <*ts 12 to *to <«faaTO ^iftftfl $cs ^ut'&ftteTO toito 
WK ^ i I9p2 faft ft?^ to* gto W>t*ftfra& }^W m 

TOhr cafrofar *eto ft. <*. (TOttf-ftssfa) sro ctoto wm uw 19Q4 
>ft5 , 5 *w$t*a 3^t=r ^ft^t?i sw » 

«na. <«. a^tw ^tt ftaft® ^«tft[f» ft*i sti, 

c«t^ ^^t?i «ftw« ^tw wti? ft^^i caw &to ?evi mi i ^ 

mx fir*X *tfhrt ^a^ta to **fta «i^ ^jt^lta foft p»^i 
w ftanm ^roft ^ TO ait TOtow c^H TOn at *ti««tv 
^W^fTO TO ^ t TOW ft^WtW^tWCa^ 4M 

'flw <vtvt TOt fasten ^ ^ Rto wsai 

to ittutftaro wtn^ cwtTO <rro *to^i to to« 
wiawf wtc»rw TO cwc^ cTO w» ^t cTO*^ta f TO^ ftca^ftftm^s 
TO« ftFf Vft’fltt TOlf TO W# ftcw (M *41^ #ir 

^wtftvi to .ftwwifr TOtn ’Pcwm ( ftTO,^ Wtfc ^mt «m<w£ 

»ia^l ^iiPMmt ^TO'TO^ ^ 19Cb *m ftft 



190 wfa * Rwfw t «*. 

froitefwm *nwfro ^twi *m$ <wfi> ^ R 5 ** W i 
1907 ftl!t» ‘fflW ft $t* TO ft** 2f^tf-r® 3* I 1907 

18 w Rft 4. *r«M« (*nK"R*fcs0 *m to «tftro to TOw 
•rr« tor i 1907 TO*r tos r?to ^ «rf®wtfn^t^fi^ 

nftTO RR wwu tor i RR 4$ nStTO Rtft** to TOto tor <w 
1907 Tot? ^ Rtw $R?tr TOto R*ii*ctc* TO*tW$ 

cwTc^»r?r *\vt ?r i 1907 TO «cv 1917 TOi? *rt« RR 
TOtoI, w^n di^ c?to ^ irtfiw*t< to TOflR i *tw R*w 
toi to® RR fawtR* toto? fro <tor R i *wm toj^ wt?, 
fTOTtRR*Jt®T TOtRfR, RR?TO RRfe «fff« *tRTO $t? ojtf*TV TOR^I 
R^lFt? R?$tR «t?tf*t$ $S I TO?*Tt? *Rerr TO $1? «fR f??«5rR RRtCf? 
*fR ?? W\ Rt? tocto ^rtntwti ?sRtoi Rwtr <wtf- 
f?»tCR? *ttf®T® C<5?t? <5lTO* TO$*t TOtR I Rt? *TOrTO? «rtW RR 
dlRR TORI 1917 artt»I RR TOlTOI faffaTOC? CTOTO TOR t 
m: rc?®to r?to «iRf&$ c?W*tc?? §R?tr ^KRtfRcWR? 
c*i?t?i>ita5$ TO TOTOr rcwt? to *ifbtTO toR*m 1919 ricr 
«ts siC3OT«rr«n jnwttwr ^r? to RR «tRitw? «ft«wR* cRra&tCfa 
to R^ sr i 1933 toi RR *Rttoi R*Rto? citf? ^rtsrotc? 
^R?1 r %R®li>l& «w RtcOT cTO^tR tor i 1924 RttR RR Raw? mi 
CRtRftfc* C*KR1 fMlftv *R I 1929 »TtC9T #«f iMtrt TO? RtSfe TOtft 
fTO i ^1fet=i c»it»rtl# »rtOT 1928 iitw 

<^®t»i <4^ 1930 ntw tow c*rt*nW R^r c^®t®r Rar vzw i 1930 
*irw RR *frc ifiw# *trNftvrt CTt«*i 

*pwm *itcwi to* i *t»iwi, cspi^ff 4^ 

sitarm, «Rrtn,®t¥t Rtft®t»ra ^t: 5 ? m(tt*9t f®Rt fm 

i c«f*f-f%nfc»rw ai «rR4tw« RR cwn w \ 
Rto ^r ncwi ’wri! Rtc»itv-R»tc^ Rf^n 4tat i 
Rfasr, Rt"i^si ^m^RRrJRi $t? ^ceis«% i 

fetors nww RR ^wto i nflfi-’w, 

RRm rR^tR*. «*v, *rt«rc** hfwn, •rt^p-Rstc^ 

n^*i^ «, Rr»f^ to cftCTw* ^wtwwn ihrcvi « 

^ «<^R RR« Rro RR TOPitt (Mvm i 
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*213 'S &S* 

3]tOT to** 1 * f3«|TO3 TOJ *Tt*foj fa T 

*lto3 5Ctt*tt3Jt3, 3^*133*1 wStTOlfa, 0t^l 
<33 21 3 [to? ^t^r 3t*ra-*ifaF3l *wt* 3rt*tt3fcl to to 

cto fiwtft canto* fa ? *ttf*i3i C3t33tot3, *g3i *ttetft> TO*n%«% 

«wr 3 1 At* «<n« vjt^citv cwi fa r 

aroi to, to$i' s *3»«wewfinti 

TO 41 C 5 ?) ?t*i^-2ifei fa ? (3) 3to «ffaFHt* 3j33tto TOTO 
*"TO faf *gs» i ft*n crigft, ^tol ws, fr&ITOl 

TO 5 i 3to-«tfap3l fa ? cwa« to, *fTOt«1-54 

fes 1 1 ^par ^sr TOr 3t<t cto «rtwttafa f3fa* to sto to i 
4* to to «rltTO3fa3 sfffa to to* tot^t TOtta CTO3 

fat* TO 3 *ti tor i ijtcsi 3^3 to ** 1 **ti ton to 

tor i faf* 3^3 c*fa 4* tofc *ro-tafo *i 4* 3cf3 *?tc*tifac3 
featto tor 43* 3^ cto f%f%f%'» «rfcTO3fa "iltol to cto* ct, ftfato 
«TOfa *f 3i wt-lrfi TOfas «rtc*ita TO-frrfr3 to *fan, 3to toto 
«rtnrt3 ^tar«i ®iT<ifa^ rtcto $*rro to*toi 3ia i 4t* 3®it $3 arim to** 11 
^ 3* *t*r TO ?rt^^ *f«Hi to cto* n, ftfato «itc*ita »nfaEk *?fa* 

« * 5(3—3JtWfl *%& THitC»rt«r TO fint 3tt* to« fat a^ 5 * 

fato RtW», *1 TOfa^ 3fa CTO TOW I 1928 *tOT 3t3* 4* W *W* 
*C3* 43* oqft *fc*t3 stf 3JftJl TO 43 TO*trt« &«<( TO* I 3JtOT to*** 1 * 
<TO 4^ fo* ^33T-^(f^jf3to •TtWt’WWl’V ^ ^^3*1 Wl ^3 I 

2 I 3t3W3 HtC’T 1923 HtC^T ClfW ^ to ^tWl « ^ 

TOrt «ltC9Tt3 ^3»-^?^f 3^t*J 3t3t3 *!at3=i1 «PiM TO 5 * I 43 ^13 1925 »ltl*l 
apto « ?to5»3t^f ^ « ^tt»If3 f^CS totfia TO3*I1 TO 5 ? 431 
TO3 »lt3tC3J «T3t3 TO 5 ? C3, «l^t3 a3W-Mf 4^ *IW^ 3^C*1 3t3 I 

TO TO S 43 Wf 5 ? *riftTO3i <11831 3t3 f3 I 

3 I f3«jf3a 3UtC*T 3ftl3 «ttC»T s?^ f%3 «3f-fcltfj3 

3l3*I 3ftcft 3«H 33 I *%* «ltt*Il3 4^ 3ft«^3 33 I Cf3l 

CTO C3, «l«|3 ilicsffl ^*tC3^ 4^ 3<t^t3 f^d 3H3 I TOl^3 *(33 

Wto TOU to "tfa 3t3tC«« ntC3 31 C3T3 W 33^« *ltCW l 
3^3C^ «itC»lt3-3F31 3fw "rfv 3l3tf, ^533 3<t^C^ C3^ TO-brC^J3 C331 CTO1 
3t3—3tC?3 3*11 33 C3^t f 4$ 3ff^3 *tfo to 



TO faTO 124* TOi 

* 

TOWI few TO ^*f f Mty t ^ Jffffe, TO IJftfrtke TOW 
^M^.j «f<? ^ flWjWl)» 4^p r ffn ajfiw I^TO TO WtCT I 

*wfaw * hr to fogfs'a *jto ^ ssir-brcTO *rs to* i 

^ff? ^i ** c?TO $&W(3«i ^ 

'Jtte i c** sn, tow tofi* cs% to ^ toto? %s* v r * 

TOfa to i, ^ to*§?[ *ip ^tcwt^-vnj .pro* *fa tow to i to 
TOTO1 sfa* w to, * Qlfefe csTO ftaTO sfa *nn i , 

Jfe 4 I A {*) TOtl TOW 4 ta TOTOM TOW I 
(1) TO^fest* «tcto *nrK * sTO^faTO TO w* «tf*TO i 
*tsH s<Wt ffert to if? f «p TOjsfrn ata to! Ms i m*r- 
tffoM «J^ttl TO TO *IJWWfTO ^rtinffe TO. astw 4 ^°n 

TOnitTOr ftfjtf Ms to) Ms.i £*to*t* cetastf * ^t»i$ffa *tfo Men 
WTOW M*W s<t«ft TOfet* TO «fTO STffj TO. M vOTK*-l fTO*3 
•wife ^fprhr iwftw fttfr i 

wtwfwto,*w ffept? st^-stfapTO TOW * 1*2 i TOtctf* it^t 
’vfrt) ffawi to TO MMaft* ir5rc-TOt*ft <iw wtwwj TOt w i m*r- 
«rlfet* TO >fttR{W! « *kTO *toto iwtTO *rss 

tow i fos TO4-f frow tow fro* *w &to i 

(TO* to frs Mntsj-w TOtttfs #*f*'s to ft wn» ^tferww 
TO TOJl-fi»tCTi ^{<?j, TOTO 5f«if *5 r «R?fc M« HW+tfffeft 
*tww fenta* fft c*jwt tow i 

fo51 c^W ft^s* ftTOf * ff TO* fe fftwl (£WR—**ft c®TO 
cto ftif® fTOi) ow sflfJ ^ „TO *rtTO fiw Iftfw 
MTO* ^ ^t*!f«» .aw t TOTO foxfire Wfwi aw 4f *r,* 
M«ts\ Mlwi Wfv TO.TO^tCff ftcn\ <j*(tsi 4 to • 4$ * c*itfMs 

TOTO TOlWf ^ttTO TOTO^ fi,TO TO^tpff 

M«|j! TOMrff *!t<wrs 

w *WW ! TO4 4^ c»!tM,^TO TO ^ ^5»TO^ ! I, 

. .j, ’ . * , .. . wyn# * 

j pfyt-f ifty filf n> ftro fppf> ,v . 




erf*! i ft9i«i 

5^*v*t M d|^r*l, 1971 JR<|J1 


'st™ ^iOT*r 

C*folJl*nr etlwfqm* 


??, wfV *t*prf*i ft?- 
fcw **> <« *c*n i 

(X *fflT?HtV ^5*!, 

Wtfl | fal »$? ^ to? 

w firtov ^'z$ c?$tr*f 

d)f «rtv c«fc* 4f «rtt* i w 
*lf® I 4i^ ?jt*ftflf5 «r?jj *f?T 

wr ?tr? <4* 1877 

•JfltC^l 4)#C i f wNt? fr?Wtf?¥ <811*1 ?tl 
(Wegner) •fit?? s^*cn 1914 

*w i st? «?tcn «rti?f?ft? 

fto swto? i nml stw 


f folk (Du Toit) 4)| ssfe? 

Wftt? *c? <«k* arflwMT’wnt? cell 
*eh i >i«jfs ifftit? 4& 

s^fe C1EH tow I 

’jfWhi qftto c«r«ri it? it«fS ??tm 
oiprwi. fclnH. fcs? 4tE?fs*i, 

?f*w «rtt?to, «rc§fnn * sntWfcfi 
•nw c?c* to? i 4if-ni « 

tof^r ««js? ?qi f^«? ?i i 
«i ?r*. ^r* «tf 4ti ?tc? Warn 

C*tf3 ?*? «ftcn fn*5tot^ ^*t (Silurian 

*^Wf*1 tot’T, sfasfal falfwtw, 
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Wfa * ftwfr [ 24»t s*, 4<f W1 


age) <ssfl> fsstfc 

SStlSH *1 SJtsfasi (Pangea) ssr 
'SSStS *sft*I «lts *ts Ffafn* fw 
S>I SSaf SjtSSfas't (Panthalsea) I 

sflfrtfiStfs* uu^TV-r ^tig* cssi 

css i m m *ts*f& m *uftcw-ti5 
fats?* ss * me* cm sts m 
’its i st&s stsfai 
W §CStf*R (Eocene) 3 j*f 6 C*lf 5 S*S 
«rtcs fsfas S'esfa *ts , "Ss cm ^tS'Q 



srtffst’Fsts jy 

('em sitcw stastssts^ sstnn«fas ) 


q$S PCS StS I fjll’fctfss 3l*r (Pleisto¬ 
cene age) «I<t^ «ftS 15 »PF S*S 'qtt’t 
S*ttSi*fa «tf«Fl¥S WtS e|tc*f I Stsffo 


'Brtrsfsst* « ^tartpfi «if*w »fee 

sjfti ssfccsstl ss, ntst^-s^c'ss 
**STft « CS’GpTS ^StStS n<« fSCS 

Sts I 

^K»tf?* fcfostcs ftfaa ^ns 
«itsft«sts scsj Sfss^s csai sts I fiwtsY- 
css fasts, «rt«f cm fefas cstfe s*s 

^tt’t SFttftfwitS ^C’tS (Carboniferous 
age) «TStS <®fS«sS «[SStS W?1 SflH 
CSS'S ¥tl*l 'StS SfaFS ^ttS CS ^CSS 

fafSlS s?*l csts fawt*tsi ststis 

cs, rjrssts cssp *s*s ^cn ^cn sts stc^c* 
s*tcs-t«fs ^cs fatness 
*issts s^csr^ i 

^ sstmsfa 5CS far *t« y SStCtfl- 
^fal falStS (Sial) StCS *t»t*l StSCS 
fofat m CS*fat <5tStf W*W 'Stfl 
fssi (Sitna) StSCS—WS&l S5G? f*S- 
frtss s\b i m mates «ftss sfast^ 

«tst fnstsft^s falSl—SI Stfa 4SS *SStl 

erttf, si wre ss, sfoe ssi «■* 
fsatsfssi fsfw, ^jt^fsfssts tvtfirc* 



fatt&tfss s 5 

('em stess stsstssttfl sstcsS^fas fc«s) 


*w wts cssi sits cs, sfai srtwfisft* ^fs st»[si csIf^rsF ssK «its ssjfs ««its 
*a^ «kssi «}t^si sstcsc-ts sf-Bs frsi st*ii fsfWi sjtsjcsfnsts, c»i\s 

cssts scs sttf sttn cm «<m N« Nitfst^ ^sls «tst cs\fs¥ *nrt<t 
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4aa4$farttaa aailS afatai ata 
aw* 4* ntn «rwa ^atfaa wfa 
antata awwi «rana: ’jfnato fa fa 
^Wt Ca!! *t* ^taatan a ®t! an 
fatcn fcfa-ancaa nfla^a awfa, ®t«$ 
ata* nran at! ^®tfaa ^fatcna nt®ta, 
CW—ffcftltal 3W *H(J « nfa ®t!W>! 
^vtfawtw wnnfa® at«w an 'Bfflwa 
^ft f! I 4$ *1! fatStat! W 5W« 
awi ntantiS stall *rca wtn nw aant! 
antafa ^ j 

4ftfi <ftaat! «tnta *1^ s'ofiia $«wa 
ajtntw* nntaana ^itwtanta w 
»ww 4$ frwtfaa near! ntatwr i 
■ewn *ta nnwn cn, natwt'sta! fancutfft 
nfa aitw a fata! 
sww i ®&c«rc*t 4tfa® »w nfir c^rs=? ci*5 
aft aw, canta 4pm * fcfecitn atfcaa 
fanwtt! fata snaf* »ri ’ 5 ifc c t« 
!!T fifC* afc aWCI ^<-*|f"K! fa^® 
fata! * aitaa *taacai fctfatft 



fctfrltit **f 

(am^tc!! tfsnfatft a^twrata! &&«) 


Mta mi c?«? catls ®i! v* 4®tta$ 
$8! «rtwfa1« iU a !f*i ^twftat! 
*ttfaf! t^c®! *wfa I 
.« *\* fate! *1!- 


ntafaa 4a<> 4*^ c«l%! tant! £®fa, cn- 
«fata arena *rw natatata! frsa <$tw 
SjWt^t aa^t! *lt«!1 C*|tfl C*T Wt! 

wtaca wen -nil cat^n !ti w, cat! attn 
atari 4at nfowft^v fa ; fna natl!*!- 
»fa c®c*r nw !t«!ti natataw s-ntw 
sen enw i caifana fen^tna *rt®- 
wft *wa 4l am nttfci at! fcaa 
^twfaata ’njtatatfaatn nfatan nncaa 
4$ 4f^ an nni sw, at! 4 ! at! «ttfl! 
®fta! aita c^tcatcartaatra afa® aw 
atata tafeatiaarta, a ^ 

atit^Jlta can faw a^*iitr«! aitHata 
*}^®atat! taw c"ta awe! i 

^■aif® faa! (BrossHijen) 

atw 4a da^rtaa awci! ca, na 
a*t catiS a!! ac« aai: 37,000 feaca 

aw caw! 4^1 *5ra aat! aaa*, 
cacat! ataa! a?atca efaif& cw-r cna 
atat!^»ttaa « fac“ia® ^frs a!! aw 
nwa*ti aca 4^ ftm* c*ticsc!a i 

anwiafa a^^aata ^aca 5 «tt%- 
atf^a data's «wwi Syttafllftfi- 
tan, fsafKin, atatflat! 

4ata»tca «iaaisf 4a^ Cental! fSfac® 
atal tan ntc?, cn^ 4tc«a ISalBfa—4^ 
aa fifteen! atn aai at!, atwa cam at! 
atai nfa ^tcataai « artfrai aatcaw i 
ntan wtcnfaat! »ra aaa at! « f-fa 
aw! ««faita3 ^tt^a taaS artaflwa a!ta 
niesi ata ^itfifftw i 4wt awj «itc! 
taVtaa $*\ 4^ «it«, tan at ^a- 
j? at!, atai fa^K ^ataas 4nf|faa ^cna 
fenaata catwi va c«a aw ata 
aw ate* atwt aa^»r at® aca atata cSw 
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C17 I 4¥$ lltltllTl & 

4v ci 8 !! fi«i ituti 4¥it<7 

’let’ll ¥tll, 4$ llttll & 4¥¥tC*l l& 

flpll 

■ittortftv utitmi $¥ itvitri 
wii vrcm fan tan-ifra fi** si 

IfftlCll H^lltl TOlWtTOftl ¥lfTO 
cm itl 4V|5 fn fcufmi (Mid-Atlantic 
Ridge) i4§ c?ci ici n, s$ ntcmci 
vtuti 4E¥ vsi cm fife* m cm. 
cil mti*! 4v wrt vcn cm 

ClC! i 

fcffcl-flWtltat'6 '6C7l,lt7C¥ ra¬ 
cial i fcw civm* 300 itl! §m dJt*r- 

■wtw* 4vf& itci ^ifei ilrw nfet* 
to ii^ti fife*, cat's'll «rra* nfa/it 
v* cm if* i cilmrai rawvferol 
ci tucn §fici* f*v nfa^J, w—ititeti, 
§<a* TOtnfwt* «rown iti, it*it¥i 
cm «3J fof* 17, Itfcltdt* ^7 Vt's’ll 
Itl * Vt* Ifal BtlfJV 4®jl ife—«tC!7 
Cltlf&l <?tfc CTO ¥¥C17 §f«l 17. 471 11$ 
Itfe^fe TOWI llt¥C17 §fe? I dfa- 

•utw aitfluror itci* ci mtcin cm it*, 
'SI *jRl\* ^Wl—4TO f¥, ftitma cm 
it*1 4§ f*1 ntcn IVlfTOttl C¥tl 
l}C¥7 !7¥t* 17 111 4¥-4¥lS ¥tt«7 

ititCIT ¥J$1 4¥-4V§ TO ¥** CTtll 

ral 471 IVlflVt* ¥C7 I 4§ §ltC7 
ifet* lt«ft7 HC7 471 17TO1 ¥C7¥ ifet* 
itli cicv ntc7, fro utiti* vfevi 
l!lt7T Utltll TOlt* '«m s ltt77 ITO— 
§17 ¥tClf*¥l * df1«WrtTM m$fe| 47 

wtroiv utw i 

*tti 20 cvtis nmtn tfii}* urn 


$lt* 71 fTOt7 *lf® ¥C7ff>1 ifel civ 
citvi 4*tci ciitti fife* ii!t¥t* 
«rv*, rav TOtw itifro Prct* u « 

felt* ltC77 flllttl* itHfftn it! «t?fa 
ClCV Wltl ¥71 17 Cl, «rtlfa fllltl 
ifci «rir*if7¥i iitcinrv §ra fiavli 
nil nlv i7Ci cue* crafiv «cil ra 

♦ffol Vltlfilll « «t7S7l $7t7t7S 1C7 
ncifw 1 fro 4| fllltC17 ifvl «ltllf7lt7 
fl7¥\7 <W1 C«f\lt7t7 ¥11 17 11 fl7¥- 
C711 ClfilCl 'StlC^S 5C1 «ltlt« ¥1*57 
Utltll ¥t7*l f^7¥C7K m 11C7I K7 
Cll¥ §7tl 1^! ¥17 1C1& lt¥Cl, 
lt7 ¥C1 fl!7tl 'SltCl Cl\l7t7 ¥tll§ 
1C»1 ltd 1 l§ltCl« fl7¥fa ¥¥C1 fll- 
C711 C111 !t7 l^Sl Clt¥ 18000 X s 
§1C7I 'eCll.ltl 1C11 Cl, lltCl*t’Of*i7 
Flit! «t¥^57 ¥C¥l 4ll 1V1 !l7fl*l I 4l 
TJltl 7C17 11C7 ¥Jt§1#¥l. lf¥7 ¥tCl- 
f%¥l, s5tTO77 ¥ ¥Clfl7l tl^ll 4fft «T¥t'Q 
lltticll m'flQ fll, 11 $t7 1C« ?TC¥t7tl1 
HtClH I 

fintiufi ra ititi nc7 $*i 
¥¥C1 4¥ 17d« m VHtl, H 5fl^l7 ¥S 
C¥tlt¥ Vtll C1H lt7 tl I 47 it! CJftCl- 
llftl ¥ 4§ $ Hi' ¥tl!t«7t7 §nClt^ 
1$F ¥^n fvvrfl ¥tlfS7 ItVtTJV 4¥ 

«f¥t7 ¥t< ¥t^7 §f«! I 4| §fel ¥\lt¥ 

cm C1E1 ¥tc^§11, csiffl, !!J ¥tC!f7¥l, 
lf¥l «t7¥, ¥tl^111 4m ¥Jt§t^§¥tC¥ I 

C1C17J 4| §f«C17 1C¥ Itltl itwti 

Itll Hi? VfsaFl ¥71 ¥W, ^®7t^ 47 
4¥!ti7 ¥ft1 iWtltll lltCTWf ¥f§7 I 
«tt?f! 1C1 fl!7tl 111 1C! Itl « 
CfftCni^T*! §f«l f^8t7 !t« ¥C7, 'Sll Cll 
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fiitfc n*e* x*z® fevifatv even, 
sent xi vti’&ii frfcx mat *tf*f1 
ifal VttlflVl * *tl« $<& flltfc fKl 
fifai itinc^r vtwii vtmft mnti 
vttffa wen, itfiti xfan iitcncna 
tantvt vtvtn ^iwi ncv ilvi cici 
cnntcii fiitnew vfr vw i *i§fnn 
ifa *ti ntfitn ntw i vtfi »rc®tnt^i 
iitcicm itvtfri sstinca* ifaci xfrci 
fact cnntivti ft«ti vci finjitim 
ntii ncvi ^ti vnti itm *rt? ntcv i 
nrtjfiv sen ifvn civ vfvitaitii fw$ 
mr c«tt *1 * «ti«l vti vjtfct^lSvi III- 
cncni nw nt« mtcrti vvntcm 
fiitfr vtfcn * nvicn =*T^it=f cnciem, n 
>iw?: cn$ wtcni «f«tcm *f«- 
item fi* i 

iltci% nvii^mti mcsci fi«i- 
c^tnr «r*»H nitfiv* <spfitv-£ivi i w- 
vtcm fnnti fcnnrcn ntcv *ifn^> nt«i 
n vnjv nnn fwtvm, it* icir gw? 
«rt« vtnitvPrv vim cntevfnvt n vtm 
*nrftv nit*^ vtitfi vie® ntci i <<1 
fanfi ^*it*rt=f vfti uti vteni xt cnV?- 
vfivtufn f^i tow #ft>ti i® $** fi* 
fMnvw flweiintn and vii i fnnti 
fcntitn, vtvfe, nii « mnti cicv cw 
$*fwtfhn vtnnaft wntci ®ti 
«r?v nn nn ntrvn, cvifi vtitnrfnv 
giwtv vwn cnfavf*tft*n vntn new 
fief n cnev fctit me* ntcn ci, <& fnni n 
ftntvi «rn in cmtw nf*M vcifvn, vnn 
cnitcn **tvr, attfiitvr vv fin i xi 
vtn cut cnn, *flniti tai fin ftfin 
nn fifas %* ftrtfn® ftiti i gicvi 


few. fiv ntwi itwr xmvti iij «rnt* 
ntnfnci *t«it? item vtcv, vtntci 
^t«« nw nrtcifiiti itnettitrsi 
fit icnt vvft vtn vt^wtiftn, 
ii 4ii5 fia evtw mci i vw 

<ii c*i^ cim in it«« vnvi i vttvt 
vtitv-gicvi ftf^i mi f<f»i fie# 

&s* civ fttnem M < 4 t II ci, 

civ iti nfii^n vwci i fvi vti nfiic^ 
ci ni iitwcn <$ ni fnni n fnnt^s in 
icici, ci«f»i^ ^cii fern iti nfii^i 
Vtl Cl^tCV I 

i^itci n«wi ^Hfflitn veneni 

mWftiti vutnv fn. <ii. nn» ifcv5 
icncii, vtivti rtnti nitvti itn nwii- 
vtwtci «ntfiv ii ci, ntv cvtft m 
vtw wtiv fiivciiti i%i vifiv fin i 
cvifn iPf*i vtfvvti fnni cvci« «wfti 
icici ci, mat vtfrvi ntcin nv fain evtfS 
in ici iPm civi ftfci even cncv i 

vticn iitcinvfni cvfcntfnv iti 
nfii^wi vtii fv ? n in ici ♦ffnitev 
«w cvtia nfv vtn fin =n, in itit 
cvti iitcicm ntn vjtn nvi nn vit 
cTOsi I cv^ cv^ icn vw«n, xi 
vent nfi^ 9 cvartfvn in, n m- 
emufnev fi^icuti ficv cicv itit 
vticvi vtiti xvlB vcv cvtiti^tftti 
nf^ 5 , ii iitcmvfni nf^> nPwfit 
vcicii cn^ nc«r ^fniti fvvwi vtn 
cificutviti ^?v apins nivn v n$fe$ 
ici cvc^ fnci ntcinvfncv nfa^n 
vci vcicv x^ wtm fine* %m; 
*tcn icv,ntfnfvv fiv cicv x^® i* 
xv^i 'iiteinev xvicinitev *tw ci^i 
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Ufa V® fowl* [ 241 ll, 41Kill 

iftw n*t«, ci ifoi cwtri cititl wtiicii itoi frntocai* ^cfi 2,000 
icwi i tfl^ffrcsf «rfa*tf«ar 'f-^nr'K itli *t* wcia m ftci gwfatca ici f*w 
fawti utia *r<^® wwji fo*r* wife wta<$a?fe ita *?iti c*wr fin 
wife -ifoi wtftiti icici, ifi ati nfiaia ^rtc* l 

«rati ai win «rat?, n ci cin an ataj fan -iwt^i fawtrai w| ws «*sr«tf«i 
frci watftw n, wtcwl wife *r%i ifoi gyi atii aititi w w* <atcii lie* lai 
*fe ica i ifiaia «Tati*ncii fevtf* itati caati wra <(a| srcsl w aiti ill *1 
’jfaala cicari cwwfem can I ciw ca, wti frcwi «tai| waae 

cici fevn *1 «rafi®fa ^faa’br feacii •rfi^fotaciwtac*itcafti 


festffri fault* 

Gicisrftwir u*t 

a<^ w te*\ fewcia ifu ci itci -jfi 235w*< |fecifrifr-238 1 litu wtfri 
itlcwci. wtitc* nwcwtwtcn ift* (Isotopes) wtfr«. antifai wtfff fastc* 
llatil *11 i wt wfa aft c*s itat ici aqfoj, for ntiitifri wm, *11 cite 

was «tH W afall Wltft* 1* ci, (Physical) wtlflc* I ICO afjti fefeci- 
*Titi Ijifrfei w wtftHTf 5*3 ia- fSutwr 99-3 anti! ila |fecifiiti-238, 
itit® I*cti «rcit*a itcie cw ca *rfi- *tifti |fccifriti-2351 itwfafal itci* 
1M ^*1 fof* llta, write* wftil few- ctnsfel ^wtotaf ftitci uiVtwitli I 
*cn wfal atlca wfig fei^w itfira— ffecafritcia *t*ti wifttwl *titw* 
*til ilw fan! wtanri *n i jflitaw; wti writ* wl 

atsitctf ai ilti« ‘waM «)* iaiu! *fof *ta« wife *Pftc«N 

i*w w *tn’ s&ai fawralcaa f^aia ajtnrca ■wtatc»ra ®t«ra facia laesta w 
icaanta *1 ill fe^lf?* ftwtfel —Clis ill citfats (Thorium) I f*l lt« 
(Breeder reactor) I litC* fig 1 ft 111 fl 11, wfe Cltltfeftf Wtlt^T flltri iJHtf 

itwlifi* ww4\ fan it* 5 * *ftc* ii in iti ii i igcari *i*t*ra will, fii 
ad, ft* nci ** aicni ci writer *fe ii, «rnt*ci w* in itili **i« it«ii ill 
*tn ntcla wntita cm wca* ca^i i in w^« ftwtciv wl 4 if«i firw wtm 
wtia ifo iiifi witil fo it*-ni wltlil iftn. itfia ? ftiil 
itii fenmitu* *tti ili Ifecafrati i ii i igcsi «ia*rt* i *ic*« *it41i wi 
it«tft* Ifeciftatcii wti iwltl ill ftitra vaitt m w, w citftiti ilc* 
il uni Ifenftitw iirain- Ifenftm wtfiftH fe^ntu i 
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1971 3 &**lto5* fin™* 


«r*rc«r fafanrfti 

9t5i fwtw towi, «t*i fafeiN 
ctM ^fivt c*ftc»i nfm 551 «r«tc*i 
C^ngftlt*t-239 *fW^tftm-239(Pu 289 ) l 
4 * ^dtftirt‘239 *$*1 *tt9*rtif95 1 
Wtiftlrt ( ^Cfl^Ht*f-238 ) 5?^g 

*Jt«9l fljfrtfoti (^cttftiN-239 ) 45 

99C19 f99Jl^C9 ^Nt 3 ?! U$KA 
5 ?11 59 I stfivtffa 5t9*ftC“r *191 

59 C9tf99t9 (Th-232) I warf f95t5t99 


*1*1? C9 HA ft43fc*ni 59, C*T«fa CltfaltM 
C53TC5 (Nucleus) cltfil 59 i ¥CT ^C5fa- 
915-233-49 59 I 4$ |fcwfart5-233 C91 

ff jfel &W 5^9f9 *19 ^It 3 ! C19 *t<ft99 
5l«M 49ft*T 9tf9 45 59119 f99j1^C9 
$*Jt9ft9t*|-233*C5 faftW 5J95t9 

591 59 * 5l9ltCl «rt9t9 C5tfift9 9t51 59 I 
WI9 AS^ 4$ C9ff99t5 0:9f99t9-233- A 
*f{9lS 59 ! C9]j>^ ^tll fall 5N 35 
59, C-1C9 W*I51 ^f9« 5^5 *11*91 

9T9 I 9Jt*[t*l5 W5C*t 4$fn ft^t9 : 


( 1 ) 

' 2 ) 

(3) 


07 % \ fife* «Tfaf# 9 t 9 

l---► 

«Wt«lt5T 99*3% ) Bwnntfl $®t9f59t5 

3 ?& 1 f 59 t 5-239 + c 5 tf 59 t 9-232 -■-► 

( ) 

|feC9f^9t9-233+Csrtf99t9-232-*--*• 

( ) ( ^t*llft ) 


fllfctf59H-239 
( W,*\\A) ) 

$$l 9 f« 9 t 9-233 
() 
|5t9ft9T9-233 
(9jr«lt^ ) 


fllipftll $«**TlW5 f997t#C99 4^ 4R19 
5*t94t9 f<99 »1$91 fill 5f99lt55 «W 
$fa9E9J 5t«f« ^9» 5$9lE5l *IWH ?1t59 
*l‘t99llf95 ife n^aFtV C9 5*ft£t 5ftW *1*91 
5^9111, «t5tW *Wt* f99JtlC59 W 
9f59t:5 $j5 fe«s*ft*5 fillft? fafall 
5fsr | C5t& ltfs*9 9t®1 fl9 591 5$9tC5 2’900 
C*rnt«9t5 I ftffo * ftlfatl *f9 f99lt^9 
5*E« c9 *ff95t1 ?JC&lf55l9 *11*91 

«t5tc« 95 *t9 400-500 c9’ti*9t& 

"ifawpH 45(5 5faf1 f99jf^9 f*tf1C99 
5t®r 5ttf® *1491 i 

WftT5t95f& CT5 $&C9f99t9 

*1^9 5fl5tC59 41W5 C5^( *1^ 

5fc«W C9tf9lt*f nt99tlf95 

fevif 5fl9ti tlfJtlf *1^91 ^C19 Wf tf 


»Tl995t9 5t5 9t»lt|c ! 5t5 I ®ft59599i*r 

3ptC5f9 59t^ 991 5t5 I f99Jt^9 

*T9 , l^1-f*T9Vt9 ^f%9t9J? C*T9ft^ 
200 C5t{5 St5f 99F 5^9fC5 I ^91 

nt9991 5ft95 5ft*lt:99 C?i1 9J9-99t5f C<t9 5p9 
Jj%*f^1 59 I 4^ 419119 «93J5»n 99C99 55! 
5W91 59t« 9l9 *?1 I ^t5r C5C-T9 ’1C5- 
9ft»lf 5«1 «lt*l9l4 5*|f i *Ttf9 I 
55tn1 *1l99tlf95 -1*^ =5^119 »|f5 5 *f«- 
9C9J^ 5rt9tC59 45ft? Jf"59 5^9fC5! 

fif59 4I91T9 *H^1C^9 5*l*t5CSf C5t^ 59C19 
4515 fe«v5l?5 f99Jt$5 9*ltCS11 5^C9 1974-75 
ntM9 *TC9TI n<ffC9 ^5l9^ 5^C9 

4*fB ?tC499l CAfSl I C*WC=f 

f9% 99C19 ^ntTf ^at, ^t5tC99 

9t(®5 fntcfVw ^urtr? *p*tfh ww 
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vital * fait* [ 24«f a*, 4tf nW! 


ftlT&S Jftifft* Va faf •tfi- 
avai str® »r«ii atca i 

ca *r**i can sKnta* faajtla fMta 
faan ntvnr ntv afhtca, vtstcaa aw 
fecffatataj *$*i nfoa vtna’t. ( drf 
* r«fa), stftn (BR-5), vtcaftata jjMtl 
( EBR afta ) <«a< ®t *1 (Rhapsodie) I 
Iftal fftscaj^ 2150-350 ca*ft«*ft “tft*- 
»ra* fc«.ntav ftmftna *tv afntn 
vfcaicv alia nH*r vt«« 
vca* fcwiftpn , *l?r wcaa *tv atcv 
•itorfti i 

nfoa fcvitaa « vftts aja*ta cams 
nafts staa« 1 vnfa$T«s * vtnfssn 


vtatcaa cans iftw *tata 
1 ft* stftai * fcmtain* aw 
sftstn fafltfc m ajssta 1 araafa aaas 
vftfnavtra <^ai *f*ca ntsatlfsv nfo 1 
^tat^a Ifascaft vftfs vs ^ssi vfciftv 1 
ft* «*i<t aftstft, fclnfiitn* «t«ti 
natstcas aftfav 1 vfaw catfistcas 
vtvta v^s* 1 '•tl cstfssta S^cv nts* 
aftvfaaa Pataca a $$ *vcw atva 

safari carl ** «t®a c*ftsrat^a awJtcn 
*sai **ra 1 *ts«i vtattas vsjasft catfnta 
sina, afai vfaitat ftntcs ^fta faastv^ 
ft*i. vfatc* nfa-fcmtacns 

nta'ffaafa cafacv *ft?a 1 


^a 'a 'si^wa vs 

^ara via *p fcntata aral cn^ntv 1 caa* w*i « stffascis nfatcai nt^ta 
cnucutv *c«ii <avft ®rfB«i tea statsft* n^a-^frsl ai csftcstftcns vftfa 
afr 1 «ff fefwam **$ W fcntata, ai frrofw *<n i.catv xa< vh 

fcforcat* *?&*s tffafo* amtsfa* faftatai cam fts cn^ntv Sana ««i ^«caa 
fcft«r <®ts *it«ti ft® ai cltaftfa ntatcsT *1 toa fitftritiaf catcfctPmfaa ai 
a^a vt^a ®t^-'«i s fftl® am via *sa^ a»H aa 1 

xCO a +xH,0+hv (c^t^a ai 'mnft-tfe)- - (CH*0) x +xO a 

aaax -6 (CH s O)e-C8H 13 0# 

irwt«r 

n C«H l9 O fl --^(C # H 10 O 6 ) n +nH,O 

n - j?^! 5 a* a^aji ca^ntaf 

«tffta fafs® atntaftaf «iftata ^fta- **$ ^aafttra* 
cam <m *a« nas s ea*tv n\ an ai 1 v f «cawvtcv ^ «eftv 
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**1 CTO <*}▼ «ri cafart fta '•fta 
atal 1 **vr na-na qpv ata i 

^f® 5 ® *f?ttfatafc «ffta®: cn^nfe 
wt^i *!ftc< *t$ r ®1 f rria ®f, 
▼tai aarc fefi«F ^K, ^«it «t*fea fij 
kntTO ml cnmfe i ^<ii ?i ?nU sia 
cto «rtaai «rts fa®i camtsf cnc® 
ntfai frta fcfesf camtTO fefe 
araft TO tckf ftwf"ts!, ntatfaa 
fartTO *nrt<, c*raro®, cnrtitrta, caf%a 
«fefe nfatafa Wt"6f * «ffe Staff % 

nattfl 

^faai aarfTO taa ffasa-ajafta 
nvrf <am aatrtiM *araj i *fea 
cain ai caaa, ckfafia s^fea ncf «f 
< ftaai ca-r ®tn*tcafc nfafFsi aapfTO 
««fta ajaata fratataa «rtnf i 
cm mi ffarc fcntca s*® tea 
ata atntaftf fefe mi ca^cntf i cm 
fin fi ati! am ^faato® ^TOtfaf«tca 
ife cncaif i 1890 ntcn ntai <?faatr$ 
cm $vaa mfcn TO 30,000 nfes, c^^U=r 
1940 ntrta rtt& fcvttf f mi 2,380,000,000 
nt&a I aw sma can totoPi naife 
acatf I cm i— 

(1) CW$TO-ftWfa iaife I 

(2) ftfcfll-aijtCTtfnatf *faife I 
o) c^Apit^iifw nTO i 
(4) few«|ffel 

1963 9|tc«v <jfaata n*t«*r aw fcvrtma 
73 5 n®tan few naifew, 23-5 nastan 
▼ritfecft? naifer® « 3 n®tvr Tffcsi- 
"artcaiftatf naifer® fenntfa'® f cm i 
5 rtft$i-c’rajrct* *rafe toto sta 
W ^ta atft nife^Pia mi few 
2 


naifea amft a*$ata <w fin- 

«fefe nm nacro «rtc*ifwi a»ai ftf 1 

%W 

if 93 nlrt <$-f a^lBi antaa-fasifa'f fast* 
« ap-r farsfta <*& naffea fcftan i 
^ i^FsfS fatntrttn fawfat ntacTO 
*$* 1889 nftn §stfa® vfef cana 
fcvftma n«sfea$ «jti ^(5?i5i 1 

c’T^citcsfa ^ :—di^ i^fec^s cn’ar 
wtw «rat» fcvr »wi ^tcia 

ai Vti 1 '■m 

artrfn vri ^rsi wv 

•it^Fl at?t* I’lfai 88 cit¥ 98 

vff 1 niM *rt« *fl itc^s c*z& c*r«i 
W, <«fiw 

aWafiaf *r?t< fsRca ca-r fen 
« sf^i *rfa® w caci 

c?«ai w l 4 * to ¥tch ^sra * afea 
^«r arfl^® ^ca cafirca ata ^ia ®ta 
ca^tar ai ^tda fafea to 

'fita a® aia nr? 1 

^jfnatfn ca^cnt^— n*s\ 
«ti« fata na ca«fn^ 17% c to 
18% aHf cntsi apart <**ft fafafe ^tiat^ta 
«tta ffrtatw* Ftci cart caaai fa 1 
«rt^fl ca^rttf atrt fa^t * ntai ca^irttw 
to ^wa ntatrtr caa to ata 1 
®«r ca^ c«fi ^itnatfe cn^ntf ntrna 
atatcaj art feca m fai aa w\ 4^tcf 
20*C-iia faa ®tnaTfta atai fa 1 <aa na 
^tcaF ^fj® ®tnfaafe® to fro can 
▼caf fea afetcna na"n^ cart creai fa f 
<aa fcf '*G\ m* «rtfa® fata ^catn nta 1 
c*re?»it*f antcf^-futaftfe ca^cntw 



202 


TO \s fowl* [ 24*1 3i, 4< toji 

«t*® 3*t3 «fi 4&t7* *rc* <5t*tqtaf* fafoai *7t33i 37 i 4* *w 
^1 *tf3 ®fo-TO*&« ff7ET3 TO fstfwl fl®® 37 C7TOt*-*TO*k I 


(PISjTOOONa+CS, -* SC 


*Jt»f*tfa carrot* carrot* *TO*fc 

CT^Mi* OFTtl^ 77 fratTO 51® *3*1 
«c®f ®vi ttK i *®at< 777 aracTa af 
TOi cto 4a< ®Icto * 7*11 *057 

TO, ®37 3*1® 3C7 fafaRI yftqf ^ncf 
47a ®77 3f* v f® *t^3 ®t$-TO*fo® ^t"*tl- 
*tC3 C33 *13 CTTOt* 4TO3&C* 4*f& 
♦ftl® 7t3t®f*® *31 *7, 7tt* 7911 ** 

TO* to i 

^ bsfira m*\ «tef%wi 
TO* TO TO »rt *fe* c*r®i arart*^ 
3tt* I *®3fa C7^C*t® 7*7 c7$ 

*fc* CTOl #7C«| tfa'ff® 37, ®77 CT^ $777 
9 25% CTTOt* * 6*5% 7ft* C7t®1 7ft* I 
4&1 fa* 7t3ta\ 3Ii§3 73* *t$ft*1 7?t«f I 
*** 47 C7T*| **1 «f*® *31 7t7 I f*® 
C*fe <?®t3 7$tfa TO* C377 TO*I TO* 
7^5T7f 33 43< 33*1^7 *f&3f3^'® 

TO TO I 4TO $ 3TO3 TO fefo&faata 
**fo® TO* 4*fS TTOf C7lft7l 77, 
3ft® 3F73 CTt* «f*® 7?®t7 ’Wff^^r TO- 
fpTT *f*ft3 4T>ft* *t»T*| C3TO3 7® *31 
7*3 37 I 437 «I7 TOI, ktlftfefrata *f*fo® 
3T* C7"fft»l| iif ^®(77 5f7 TO 
&% T 43 TO*! TOI ^C^3t3 **t$I®a 
<trf®77t* c»r$c*it* aram *et*i ca^t 


- 0 

(CTTOt* ) 

_S. Na 

CTTOt* TOffc 

43tl *tift*1 am Tfaa?* *31 f*» 
7ft® TO® 33*1 * «T3^|® Praj*t*f 
^3* *31 ®®3 37 I 43 73 -If 133 HM 
*13 3^ 3? &jft® fTO 3f«3l 33 47a 
C73ft3 C37 *C7* f?3 lo’C ®t*T3tat3 C3C7 
C7«31 33 I 333 *rft*t3 7f3l C3t*l 7f3 C7, 
3f®1 «1*C®3 WZ& I3C73 C7 f^^Cftf 5 !^ 
«rt3t«f7, ®tC® C^3tC3l C*tlW, ®33^ 
<«fefC* *ft"H *C3 (fTOtS ) 

C3«71 33 I 


^51 

«rc®j*fe f^3tS f38T3 4*-4VlB TOTO 
Ttai *ff35lf*i® 33 43^ f®^*7 am 
FfE*t ®t3 3W7 3t31 33 I f^3t^3 3f3< 5 ! 
4*13 7^®33 *tk®3 3WJ Tf*tr3l TO* I 
4$ 3*^533 *ftC® TO* 8% CTO 10% 
TOfaSffl* 3ntf5jw, 13-5% C3C* 20% 
C»rtf®3t7 7t*ll*^ 4 TO 1% f*3 JftTOfc 
43<, 4% C7f* 10% 3*C*t* I 373 f®*l*7 

ar*T TO*r f"73tc§3 3 ^ c3t* 7 ^* 

3C7 4^ 37C73 TO7, ®«^TO 

4t?1 *77 "NF ^®t7 TOT® 33 I 4* %*- 
#® C3TO7 

7® FfStTF * ^*3 I TO 4| C37*^ 

«t*® 33 TO1 3*3 C33C33 35ffr I 
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19711 £w* 'S ^8 


4®*m *rt*?i In *5«jtto *tc*it**i 
vwfti 4n* *itn ®* «rtwt5*i 
**i ire i a'&rtc* TO&-f*«tt* fe® ^tn- 
^5 -ri?F ®«* «rc*t«R i c* w ®$* 
**?* n, «rf* 203°F-iia fen* ®t*rTOt* 
TO *ar® ntc*. c*»fa* «rnt?i*r nfa «rffe 
af^far® loo.ooo ntfeca* 4*s 

ftfe’iw* 'sit* 30,000,000-4* fen*, c*$ 
®i *<6aft* *r^fe-f*®tc* *titftnc*t% 
ssi to fat*w f *wfB fact* «ita* 
n?t< c***—cat**, fafa** *t*tl®. 
cat** *1 tfTtt'ftfe ctoI fenfafe® 5 

'®*»m* ®i «t®® *ai *r®a I 4 <t* c**i 

TO, fo* ®«c® fenfafe® 5 TOfa car* 
TO*t *t* *11 TO*®: £ar* ®$a **t«fta 
«Tf® *faTO *T*t*tTO (Co-valcnce) **iafa 
*tal 'Brta®, cantc* 'sifoa ®®a ^faa 
®tf® $fB n**tl ®ffeMTO*r (Electro- 
valence) *®^t* *tal 'TO® I **tTO* 
aaia’tt® ^ n**t«l£ 4®fe to $t»i*3»* TO 
to 4*fB fet»i*3?* fTOa to I 4fe sf8 
$w*$c*a f*na\® \<c*a to fe«.® TO<t 
®tm nta-nfa* f**<t «ie*w c*^t to 
c*ta ** i fai 
**r* *1* TO*1 TO? ^*i i 

?t**i ®ffe*.c*tsft *to ^tn?]fc** **tTO- 
«t*tca* to 4 ?fe n**t«i n*i-®ffe^? 
«rt*t* 4*<, ?n* na*tt to*i 
* t*w nfan® ** i to f*n*t® ®f$MW* 
TO 4?fe 1(W^ *nf*? sen* *1 9f 


4 *i f*n*t® ®ffevnf® 5 t® '?t$& TO ?ti* 
$15 na’na TO? ^ catena 
to I c* TO ?fo* ®?a fo* 

^a '«H ! ®iinn r i *if*?®a n®* i **»* 
a® ca*l n® 1 *c*, ®trf TOc® c*^t 
®tn-i^a «rc*faF* i cn to 
c**t i 

-rf® 1 * ^*i* 4*18 *tai tou ^** 
i 4c** «i < i«fn nf**tw 
«rt$t*rlffe®tt* ^ *c* **, *1 ®t$c® 

cncn ®tn "if® 4 * «r:ataf* *a i 

^tc*a atitfnf® 5 * f*fn*ta TO 
f*g toj* TO* « ▼t^* * 

*rt^t*i? (f*cn* ®*r**f*« ’Ftre* «®* 

*ta%c® c*«*i toD to* fenf^ffec® 
*1 ^snf*f®c® ®tn®tc* fiftcw <4ffefei» 
«tn*tart* nntc^i **, *®* s< i n^ 5 ® *i f*»J 
TOjf® njttn* to* ** t 4$ nitcn* 
Cf*W®: wt^-TOtl®) TO^ ^ 

c®cn *1 TOtr* 4t«i *ta ^*1 *t* • 
TO* **t* n* 5 *tt 5 * 4 ^ ***? 
fsiafic* c*t8 c*tiJ fo*t* c®t*r c*«*i ** 
4*^ m f*i**r*® mtfe*t*-c*l®*t* fesc* 
t**t* ** i m *tis* 

*tft® fenti* ®tn f*c* va fwnc* m 
nf®c® f**fo f*tc*i 91 1 TO C* ®tCB* ®« 
*rt«*t *ti, «t* *it* ^* 000076 c*. % 
cnc* 0*00152 c*. f*. i 
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[ 241 4< 1MT1 


wfa'GfW? 

ftcl* ®*fnft® ftffel Hffo 


cikn* it*r ftfw «tfc- 



®®t^» 

®*ft® 

®t*tft* Ilf® 
pfen iwi 

‘ SiO a 

Al s O, 

(i) 

65 

20 

(2) 

50 

32-5 

(3) 

50 

35 

(4) 

55 

15 

(5) 

60 

5 


* »utifat*i La a O a 
§ ®itt® BeO 

$ JJtiftitl ^TO'fc® CaO 


*ftF* TOT &flfcj *111 4* «j|f 
1« ^$1 « ¥t*tTO^1®1 I *<f* «TJtflf©¥ 
ftf»i*i «nrt$r«* inn «t*ntiti 

«Hft® $?, ®ii Rr ifatftPri 
1^ «lf®*tS ¥ttw ¥OT 

¥tEW W ®tff®1® JF*1 It* I 
ft*cn i:«r cififtift cutoff 

¥CT¥tCM ®Wftffc¥tl¥ 

▼tin Be0 4 ®cn *rt®nffo 
*t*ii i 

«rt¥¥ Wftf *OT 'BftSf W&- 
ft*to, fiitti «j¥f®wi >w ^ntfift® 
ftltCT fjfftf Cfll ¥tir I «ftl1- 

ft¥t* itwtw ftfcl 

®ttf, It® IJtl *WI 0*00038 cn. ft. I 
¥« ®mi «|6 «1 W »W Clltw 


VWjClPntl ®tltl ®«t® 

«r®ft® cirti «nrtl® ®®t$® 


MgO 

BgO, 



15 

1?.'5 

— 

— 

5* 

7*5 

— 

— 

7’5§ 

3 

10 

1 

16$ 

15 

5 

10 

5$ 


VW ®ftt®WV StfiltW ** ( «W ¥tf- 
itift wtff n «rft* ®N|®*to )* ci«to 
<4^ *t5®*S ®tl 1 - 1 ltfc ftcif®ftl I 
®lt¥l *6qfO ftfftJHtW Ut^l, Clftf* 
Ftlf, f*tC*f *t*¥ C*<1?C¥ ifelttft 
¥ffft ®I» ¥tC5* ¥« *J*$® W I 
®«f*| w® ftc* §*.?! * WtW® 1*1 
*«3f* ®tofi#t» ®t«ptc® ifti®, cwr, 
cfrftftoi toi s 5 ® *wt» it® 
wm i ®tii itft, ®s? 

®fiv. nWm am® ¥ts, fiftfi ®ftft®, 
otw it&fcft®. uritfft^ «nfftf ®i 

««¥« ?*t *c* *n\ «r*ftw ufa 

Itw I ^®ft< ®«R ¥t&l¥ ¥trw ®t11- 
¥ti? ic* ojtc® c?«iw ®t*M ft"R^ 
®1t¥ fCTl *1 I 



J Jt*f 'S ftf 

<Rtt* ?t*t£*? or<n *?tai "tfc? i khj w ?ta 52 a*? «rwtfa ft?- 
?tfci c?ftl* «<s* 55 ftui *r* JTt*f i fts«ra »rft«ft fo?|B 

Cffal?ft *1 CSNtt*®T*tf ^ ?ft Vl 03 tC*l?I (Family) I 

?t«t*«l *PWMfc?tW»?? TOfft? (?) ?ftc§tftf® (Hydrophidae)— 

^jtnti ?ft?i ?t? to? i ^r*! ^tcn? ^ 5 to* jftn i 

ft? ??Tf »TO¥ wt? =n ?ftt* ’it? >|VW ( <1) 4?tftf® (Elapidae)—>15 WHI 

?t3!C?* afftfal ?tt? I ft?«f? C*ft?«1, <fl?< ftfa ?ft I 

*[t*T **f?FF CTO ?tSTO ?$J? *ft*l *1*1 ( n ) <5ft*ttftf® (Viperidae)— W 

<rtc¥, ^tcna ft? «w ^wvrvtw *to* c?fti *rt*r i 



• i mtf’' 


ft?ifft?l 


»i <t f-^«t^ ?t?? w»t* wtfara <?? ftcn? 

Tfa ?ft*i «itci i 

ftTO w(* ftraalfa 

3943 ?tW Smith-3* TO1 WtC* 

C?ft 216 W ervtftm ?ft 


*f? tow JTtWf C5tt?l ft?? ftc? 
ft? *WT f«TO 3TOt?1 ft?tfft ?tC¥ I 
A ft*$ft ?ftt* 

?wi <ttre ftg topf ftci? ww c*ft i $ 
*4lftft?1 ft*t*t, ?w«r, 
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wfa « fro* 124«r **, 44 toji 


C*t**ftl ftfat *TO* ftfa 

** <fl*< TOttfftt* ft**ffTO *iTOf*^ TO f 
TOfB f**sif* <«¥# *fl*i 3HF *»i 
TO** ftl¥ «f<JT*9 0*1 ¥TO<wfi*- 
*tfs* cTO* ftm fc*i c-t* ** I ft*** TO* 
§<s* cstTO «rg* c*t& tfa <ro i TOt* 
*t*T$TO9 CStTO* TO** 
ftr*i* **ri* ft* <rt£*, fc*tftTO 
f**frte to i ft*?)* *tt*r* ft*^fa 111* 
*1 <**< ** fast ogtfe c*t& i ftjftfa 

*TO* *9 — 

(*f) *t*ri -3$ wr? ft*- 

*tC<5* W ft*i <t! 5 *** *tff *tt¥ w\ 
^TO ftaf *tC* I <4$ **C*f* ft**fa 
c*t*i *tin* or<n TO 
c*tTOl *1* i 

( * ) C«Tt»l1 *t^3JS« f**?t®—«| 9TO* 

ft*TO*TO c<rw *iv*t$Ntw, 

TO TO* *rtf fTOi $*i 

cTOri, ftfo « TOf** jTO* to or*i 

*t* I fcfl C*t*tl*t *t* *1 i 

TOftr^TO ft*** Icsmr** ftfro* 
*« ¥tW TO ! TO ¥t*?t$*t* TO TO 


ft*<srTO st*r to «w ft*arfa 11*1 

ft* f*tf® tf*i TO fan ft* TO ^tt*r 



»TO* ft*TO 

*** *r*wtw ft* stfan c**i f**TO 
^tftrii cto jj^TOc* ntc* i 


% fstfta? •tfiww 

uwfe ft*** TO wt* TO^ftwl 

ft* W rtll *19 *1 I ** *1* ¥C9¥ *t* 

¥t*^ftc*re *rfo ¥tTO* to ft**ft¥t 

C*t*ftt9* Rr^I $*|tS&ck ®t! C?**t$ 

1959 =*TO 4* ftitol TO* ! «tfts «4* TO 

^19 ftsf* TOfiB St*®t* ft*** TOl* 

ft* t*ifa*9 *tfoTO TO W ^ f*lTO 

ni ^^91 cn 'ssr c=r=r, TO f^w 
c?«il &*\ i 


1. 

2 . 


3. 


4. 


»itt*ri 

CTO91 (Cobra) 
sm^Hl (Russels viper) 
ffef^B (Krait) 

TOn CTO (Ecbis) 


«»f«TO 5 r^ , 5 w 
fTO* nf«9t*r 
0’2 4Jt9 
015 „ 

0*022 „ 

0’0046 „ 


TO** W ifet^TO *<$ 
^ fTO* TOt^ nf*TO 
12 ftfSufjti 
15 . 


ft*** TO TO ft* $rs TO*. *cTOfti9 TO ftt** *tf**t*f« TO i 
fo* *tft* *t*l ^tfa*r* TO TO ft* %8ftl^ *ff**ft TO, <3&tU 5f*tTO c*n) 

*t*«i ¥t* i ft* ftr** nfiro ftft* ** i jft-TOf* cto i»* *tcn* ftc** 

, «mtf«* *w ftftw *¥* ¥* i to m nft*ti c*ift i 
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fat*?* ''S ^fartufa 3 * *4 
cwsi *rtr»r* fa* T?tt*i 'arsvt* to « 
ft*t?i f^r srss i fagfri <r, s^tr** **t 
c*% i c*t*i ^tt*rs fa* , *t*t**r*: artwi, 

***’« *«** fh^fl sjjit *£$* ^ i 
fat** 'BrNf? I $*; ^s^ts "kb* *r* 
"W =** *t*i 3tr* <a*s ^ *1*1 wr»r 
’Tft*! jffa* *s I 

Kellaway, 1939 AH Porges, 1963 artr^ 
cmfasttf* c*. *ttr*r* fan $fs fat* 
c«ftfe*r <**«?t^* «?tcw i <**fi>* *t* 
Phosphatidases »**< 'BrafBs *f* Neu¬ 
rotoxin I «fe ^fB stafarfa srw* 

^tfffMT *| «rtfar®t c*f* ffa *rra art, fa* 
ctt&a *r*j c*fw to:* ?rs i 
sfafe fa*tw ***!$* *t?i =*tr*rs fan **§r 
c* *rHg ‘ssntfa* *tr*, =rt*r « 

ffaftfa*! fan CT«*1 ffe«i | 

(* ) Proteoses—$f| c«rtf3*s?t'*fa 
*9R ffars »ftft*T ¥t* I 
(*) Erepsin—fot* 

*t*r* fa?* * faro *rf*t*T *t* I 

( *f ) Cholinesterase—*3$ <flTOfa* 
t’ffatsi *itr*f* fans *nifc of<rt *ts i |*i 
choline <fl*\ acetic acid «fTO ffac* 

^rff t*r ?rs i 

( * ) Hyaluronidase—fcfl fast* sggr- 
*ttfl S*T?* CTOW *T*X 3F* fatft* »lt* 
f far* ’ftffar *r* i 

C 8 ) Ribonuclease and Desoxyrib- 
onuclease—^ft 4TOffcr*s *tf- 

ftfNtr* tfa *fa*i fa*t* «it*« nfa- 
Hfa3*r* I 

( 5 ) Ophio-oxidase :—tf>$ 


fa*tw*si ^fi *ffa*rt* farct* ah *rt*r* 
«m* *tf far *rs i 

( f ) Lecithinase—$f1 ***3 « fiat* 

«rfBfar? «rffa* *t* i 

SfsaK faffe* URSffat** *fafatfa*1 

*PFJ ffant C?*1 *t*, *Ttt*t* Cft* dl'Qfal 

*tft*j *n i 

*rfarac«rc* fac*ra fm\ 

*t**t*r? Phosphatidases AH Neuro¬ 
toxin fan* w t«? *C* I few 5^i3 

<4*1 *tc*ns fan **rtc^ *1 1 

*trn* fa* ^ wns *t**r^cf feftm 

fwst* 5^ **1*3 1 

( * ) «tPTtfeftR—4fe *31*1* far* 

Phosphatidases 4*srt^* *tC^F I *t*tm: 

c*t*i ’ftr’t* far*^ fefi cm *ts 1 *itr*r 

*farytfest* *ff yqsrsrt^* 31WS *rtfac*T 

'STtfar*! fefl C^tfa* *faf Is fe*ts fasl 
*rs AH feftr* *tfar*1 C*C »1 (Haemo¬ 
lysis) i Lecitbinase *t** <**fa*lB ^W 
<fl*wt^c*3 *r* <i* 5*rw *fsr *r* i fefl 
■rflr** *r*r «rcfa* fafas *cs* fen* c* 
*ft* »11 s?t*sfe (Endothelium) <tT¥, *tffa 
C*t*-*rt5 l lrss fe*fs fall *r* I Lecithi- 
nase Cft* 1 ? Oleic acid-c* *tfa*1 Lyso- 
lecithin «rts 4*15 *f*tr<* ^fe *r* I 
Lysolecithin $FS «rfa*fe« 

C*rt*-£ftB 5 tsr* *tfa* ffall fatal * ***)? 
«tt^sr* *tfasi c*r»t 1 *r»i ctjpjs 
fa*s«rf* *w*tt* fs 1 nrfs *r*T^*t* 
*tr** s^si *trf 1 ^«sfatr«3 

*»ttf fe*m'« *t*t*n -srfafasts ^ * * 1 
(*) fafewi-fcftrc—4R*rt|* «r*t**: 
ciffafi * fafa *rfrn*far* cvn *t* i fefi 
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•If* * fait* 


[ 24-t at, 4< avCJl 


trfarw fcnafaai *caJ cagvan: **H 
gfcal at* «m afa* afa* it* a* gtai 
*teai 

*tc*r ast*F5t%*ta **H 
cntnai 'e retcfr—atm *ta^fan 
*wfta ala atn g* •**< *i *tni *i* i 
«tta *rta nn>i atr? c*t*&* \ta* mt* c*r*i 
ata ffgfci cantma g* i nt-efa 
tfn g$ai *tca *m cat*i ntw 

ai i 40 f*if*^ gtre l aa>ta wit f?ai 
«g* atai ntrei afa gfcre 

ntea i tgfa na afc* afc* cag **n g^ai 
*tca i r**n « wfn) *fnre *ta* *r* i 
¥en c*t% vai afnre ¥ cut* fnfare ntra 
*11 *c** afcfa “tala a*if **n g^ai 
*fta I afta-^attca* *f% a*?lt* ga, ^~ 
■ama *tc? i ** aa* *ttn-«t*irn aa g$ai 
c*t% atai at* I 

ftfa—«| atrn *ta$faa wimf* 
cntnata aral oral *t*» fa sstni-aaai *re- 
atca ntre 5ii i Tpnr mtn *ta* g* i 
fafa atcn *t*n?fan «rafca» afa 
*Jtnie>rc atfass ntca i 

catal—atcn* wr *wta ata ga 
ana ^sr «af*ii ^^5 g* i 15 fafafc* wit 
f Pit* *w gfa *v fas 
g^re ntc* I *t*t* atfare ntre I 
culm* mtai fcnc* fcfai at* I 1 ntti 
ata# c*t% wU g**i n#re ntca i 

«TWfa fef^wri 

a Ttx 4 «t nfafan at* are wittn* 
fa&t fcnc* *ntn, aaitaa aft Wt <fla«ra 
*tnre* atai iv *fai ntatn* «rc*t«r*r. 


ntgtre *v attnta* aw fa cntg* **t* 
^tre* ai ntc* I aWi n* $18 

fattwi vvgti* i tft n^ ¥fal ¥tf5l1 
c?Piw a^cai tfti nasfaavw gfaai 
*aai atc^a a’tatcaT artfa afac^ 1 
attar attar Epsom aaa*a ¥tnw f¥*t^ai 
■TOtW faca 'afas^acaa (Osmosis) 
atattai ifa afa^tw (Lymph) atfaa 
^fat 5 ® atatar aca I *v nfaata Potassium 
permanganet Wta asfal ¥^¥tia ffaa 
*tai-f«Rta atatcar facf «t“tfa 
¥fa* atcai fai tai aw atai ai 
aa ¥faai *fai ¥aat or-«n tffe* aa i 
??aa at?fcaj cstaa *c*w ataa at^fcait 
fata 5 a^ atfa ¥ai tfs¥ I ¥taa 
cstaa^lfla ^ca afa c^ta atw, 
*ti1 atca faa *tfta area atfiwr 
*trar¥ atca w bu ?ca a^? faa? 
afSre atca i 

ffat* 

fafsa atcna faa a^? afaal «ntat 
*i, atataaas: cat^ta are *n nfaatra 
tare*ncaa amttar ca«al aa I 
facaa nfaati <aa ^al stt, atitre 
cat?ta «rtaa«a ai *ai titi* cat^fa 
trtwjrti tv fare wa ^faata ** f#s 

Antibody foatat W I 

fag faa nca cat?ta na\ca *tw <**]? 
ca^l nfaatia faa ca«ai ga i ^na 
*ta« ca^t Antibody ^afa’l' 

gal faa* nfatt «Fan: aPptlai afa 
facial ami ga, mtgiglca c?ai attw, cat?ta 
fHwjatw ** ca^t Antibody ^at*f gtitw 
ca, cat^ta «fw % ai aa-irg gf«L atena 



2Q9 


*rr*i m 


fat** WS\ tt* 

Antivenin stfCt ftm V I ‘ 

*rftn* fm* frai cw «rf«vtti, Anti- 
venira-'S c<3*lft «lt«Tt?1 I afttW, 

fsfo, C *Itfll ^tC*f? Antivenin ftfti nfirctrt 
falf^al Polyvalent anti-snake serum 
«1 V I C*t^ *TtC*r Vt^t^ftf. 
«ffa1 =»1 C*ft*T «ftOI ^ fH*t^ ^C«P£-R 
CVf^l ** I 

Hw »R5r$t5 

fotW a|ft ON* 3?$r* V*% CWf*T 
j^jsrc^ jRtcw *ftt*fa 

<R I ^ *tac*tl CTtT 

v, f^^-rtcar *rtnif witctffa fintct 
*f«tta f%*rt=r or«*1 *tortc*i *i<f 
c^ta *$f t 'sfasact ’jfash wtw 

orct* fin ttre i *Ftc*rs towtfwi fas 
tow **1 i 

1. catc®^ m s--*ww arc* 

m m, w ntfaai «t$, w 

ttrcts na*i iap fi^tc* %&, 

«fff* «ron ^ *t*c* «rg* nfsqtoi 

fw i $st *>irata csr*r c*tor*« **)*w m 

V* I Dr. Kunhardt 1919 sftcwi 

*find arm c*r, m $f? mi* ^ ^ 5 *$ 

1241 c¥tfl» tom ti 

*fht« i m «Sr w w«r* 

m «w »itwi «rntw\i*i *ffw 

’Jftra’lt m ctot* c«rtt$ mi 1 

2 . m ft*rtw »itn—■wt*i >it*r (ntHO 
*tiwto ffa «w aracrcn m %fta 
«wft-« *t«j *tcqfsm* cTt- 
*flrc* q*r*i wn *tvr 

3 


»rtw fiprtw *tfmPw ^11 ttw 1 
«ift» fatffa m*rc¥« m 
ff^tW WOT #f«1 Wf 1 

3. CTO fifwefW «fttf 

’Ttcnsr ct*ii cttttort cwrai ®rffa?i «i*fa 
wr 1 

4. mm stmi—mm sW* tofiw 
mi 1 ci%, ^si, ?twH ftoFft, 

®Uc’f 1 owr fV, 
C<r«lt^t» *r9 Sfrttfto ant*r, 4f f«'« 

hts ^f?i ^5?fat vi 1 ’T'cna 5t*r^f f«r?1 

fetfa^f'sr utf^ata ®r?r atartca |<ti 

«f^a stftari 1 <r«ft^caa vtc«r« 

Ftf^vri aR sta 1 Dr. Kiauber-45 
«i5atat ^sis 

c^tasiit^, «cii «f^fs art 

me* 45 m toft? ajfcn* sttvi tM 
ntitt i 

5. »it:*r?r sft—fa *t\%civ 

«tfli 'itt ft»itar ?i; 

catal 3itc*ra tfa ct as»i v, 

^tt ?t'®- 9 n *ik CTts^tpn 

^«f-sf«jar aitPrt 5 v 1 

6. nttns •*itm« fma 

ttwttffiifl fafa* 
aFU«f sfcttcna m ajtn^ nwtti et<it^wF- 
cv 1 

7 . fttntw >it*t—ftf«i feRf^fw 

ntent I Chopra *n\ 

Chouhan 1940 ^TfC*! Ct«fttortCt[t Ct, cnftal 
3ffc*fa fa (Neural leprosy) cataf 

fiott Niti $ »rtf artwitti, 

*n « tfww ’ftc^a tnt« (Arthritis) W 



I 241 if, 4«f *3«tJ1 




3 % eaten uifti *31 33 i 4 rtr*f 3 *tf 

ftfV^ajHttar *iWf» *t*tf iw w 

* 1 ^ 33*11 citm *ft*3 ftf 3j*g® 

If I Pradhan 43\ Patwabardhan (1911) 


iftitm* C3, Haemophelia C3t*f 43<> 
w*Ttv fc*Mt* citfl ¥tl*ff faf 
^ *ttw it'd i cftfa«nrtfa ftfirviti 

*tt*t3 ft* 3jtn*®tc3 3 h$® if i 


3#f CSfU^Jt^ 


cstciirffc **c® ciurtf 43* *®*®fa 

i*K, ci«fia facTpfmf® if® 5 c*t* 

f*gt* 4®^ fire® iffffl C3C*f3tft® *t3l 
3*£*-ftt¥t*3 fti^CWf CffC* It *t*tt*3 
cit* «w ft*:5f «rs« if®3 4C3f4*t3 
if® ^SSa *ft* uiftfl ff I 4®fa *t*t- 
3*t*3 *3 i %W ®*r®l c*t*i, *3*1 

« *r¥t*3 f*®rc«i sr«® *tt* i f*t 
4v ¥*®1 ^ «tl *$* 151 

ftr*ff3t*3 arrftftf *t^t® *t*rc*l 1 3t*t5f 

«fC3t«rc* ci*ta c«rtc*wrt *^ 5 ® 33 , 
c**>fat* ciifcfsfe 5 $ «tc*r «f* *fi ®*t® 
ntw— 1 ®f*t « *$* c4fc*t*jt$ 1 w 
c«tt*r*iJtfc 3 mff *f*fm: ®w 4f*t*t 
« ® 3 *i *f 3 * 4 t*t*f®(C 3 itc* 43 <. 43 ** 
*:* <1 $fi >3 flu*-fat* ¥w tow ’ttt* 
<£f®9 C3C3 ffft® *tf 3t*5{5t* frR^ff® if* 
*t3i f*$ *$* c4tcwf$ 4*H*t¥* 
*f*tt*1 3ft* 43* 4t3 I®**® 44*1* *3(1*1 
ff I <4(331 43tC* *&* C4ft*f*rft%3 
*31 *tt¥t*t *ltWfS*1 W3l f 

*$* C4ft3*Jt*&C* 43t*«! $ «tC*t 
4W *31 Wt® nfwi %*1 t4fC1*IJtfc 
(Double base propellant) *3* ftf3«( 
C4(C*t*1Jt4> (Composite propellant) I $®f 


4*t3 4f*t3^f WCf CTtfeftjS 4*^ 3*t33 
4«|*¥¥ 31 3t*5 C3fl>3 3J3$® ff I t5 *' 9 
33t"fS $"*(« Rtf f®3 4$ **fi> 

£®fa *31 ff ( ^"litaf cfc**R* C^3 
4f® 3*fffat® 200,000 ntfcCW C3^)l 
W C4ttW($5R *t*3 ft*®t33 CfltWf 
StfltPf Wpllf Cf«ft 33 433 3f3T 33f33 
U13}5 1\<$ *31 3ft*. 3t3 BtfRt* 4t®* 
*tnt3t3 33 43t® 3ft* I ^?)f®* fcntci 
4 *iS S ®t3-^«>3f3* *f¥C3 ( 3t^C3l- 
d*f** ) 4 fft : *31 33 43^ 43 ¥C« 1 ^ 

¥*tWl C4ftn*JtC^3 *f^ 33(33 fefRF *fk 
4 * 1 t® ^ 3 * <FCf ^*4 i*3*3ff® lit* 

i2fS9 C3C*f f*ffC*3 ^IL* 1 *ff Rtf C3*t® 
1ft* 43 4Clt«f*tf 3t® 3?^f ¥t*1 3l*fefS 
*f« *t3 I 

ftj* C4tt*wt% *3 4ft*®: 

*tlt5fc*r^c*f«f « *Ritffjr3tf3t*3 R«tt31 
niHfftt* C3fi»3*t¥ 4t3-f *fftf 45°-55’ 
C*. ®H3t<3tf *31 *3 j *C* ^t5 *I*K 
C31 ®t*®ft3 fit* f*TC3 4*15 *$* *llH*t1 
**153 C33f* 33t33 3t* Iff 1 4*15 31313 
*t3ft3I ’ fi»WI 4n*fap3t3 ^*ft3t% 

C¥C43 WtfT ^ *31 *tt*l *ft** 
ar*i 4it?t« «ft3* nit< ftnttf *nfni- 



1971} ^ C«ltC*t*nt*3 2U 

f=nrt*r *ftat 3 Ftiafc «fjt*jfafaata ai *rar >4?! raa *t«r csrtwnrtito srnteafa ®ta? 
cftar <rt®? m? ?w fafa® ?t* * fafaa«fa ca"t ®ta®fta fafarc 

C ?«*1 ?[* I attllffjr*rtf?W« far??f?I- C*ait t &Vf* ?? w fHMfet* <*?tl 
*®ta to mm aaa « a?t«i rw aiftan *t®* «i*tl® (Pb0 9 ) ai foa nta«r®tfc® 
cak, caaa—sftlfaPw sftattoSfc, ai •tiftt^cafa ®t§*ifacaa ’rtattar *1$* 
Jtttw ®i$atldft ai jfdft- nfaatca aratsfa® **i ** * 

afaw *5itM W5i ^fff atvfat* tfcatTOTO* 

jr i jfjjw ^f8 atwft® attar atfca* 

?t?&f“tt!l C*lft*f»lltHfa MW atatttf®: JJWI atf^H C?«11 caa?-“-C®tt®*tfa- 
afttnfo* l^nt^ (Specific impulse) a$f*R *ffaat»Wt^t® ^t*Wt? *Hwt4? TOJ 

fww atm a* i c*\% •rfiwt’tw at® * attatfe ®tfa miat*^ aa« i m sp 
wftpwtfc tp? at a fa *tc« ««ni® msf®t® nfas&fctsrta-aaTWIfw wtfa® 
r^tc^ «r#t"r ®ai a a i *tt^ ^a <*** c^Hfaafa ai *rf*ic«rt*ffof«ia ^ 
f^atca caattai w nt§3-cTO'3 t^at^a to TO* « at®a TOta> 

ntfrsslf® c«rtc*r«iJt^ *«s at c*aa- faftnr meat® 1 cto ■anwflt® fata ^aa 
stf £j[wwi fcnfafe® 5 ftfn c«rtw>iJtrt faAa c*tai feaffrfaa ®tW^atatatta& 
satt^fa 5 ® laat^a ca*t ®a. att^ 'srta® frnr <jai ®a*t faapilSc* *tf*iatt? 

ca«n if^-it^l catcn»»tcfc* oftrtfc fafa*t vrtTO® *«i w i to ^a to fa? *t*f 

«rntc»r» «rort*a w i cleat* 

f^fqar c«rtt*f*jitt^« ^ *ai tou TOtai- *f*« nf9i*it«i8^ wa nftffcfiw i « 

fsfum **rrt«Fm^ ^1 c^t 31 *Rt< ’Faat? witPf^ m ^ 

w Cftsr ^ ff«v c*itkaa mr iftw ««1 ^ ^ 

(Binder) c^H *(^I ftfilCT *f« fe’tcatf ^ ^ ^ (Mandrel) 

(Chemical crosslinking) *pi *lt^ aal^a at«f1 WI *T« 

fsfMtc^ nwtc< *ifm ^ai i c*jt%afet^ «rwt^rt «t*W*tI ^ * 

Mfaas'sf®! swR®* 9 tf*ifa^^1" ▼£*! 

®t$»f-'<HJtaFt$f*i<P ^itf^®, ffca *t?t 9 f c^ffecaa *inT '8r£ J i i 

ap“tf3\^ ^ai ^ *iPi*irt- f®®ca 

| ^^18 c’T T«fe «IR1 ^atc^l 

*tf*i*Tt«n^t^® <tw. wfa* c^a w& R«sl W 1 
(Thiokol-ST)-iia^ aRUta I faft«r csitwotc^ «fta* tt?t« 

®t^t < it^® 'S c’rtfsat*! wtl^taiftltw ^ f^S I •rft- 

*tff\^ta{8 citfSwrt *rrtwtift«t¥ at? f?tn ^ftsr 

aja^ftaa to «fat?«« «it*tfa i f w*t fftnr artif«Pi ^*1 aja^® ®a*i 

^TlS c®r»w a® ®a*i n?tc< *tftfs ®ai i ®ftac^ ca« «icaaF ®a -rf^-rt^ i «t®a 
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Wfa * ftwfa 124-f *t, 4< »mti 


fl ^JfCflfaltq fltctcfa f«Rtl 
*ltiK3Fta& lfv«ft^, W 
fttcttfauq nmartE^fo n* q*> qT*?* 
Wttqtftstq ffSEffttq&t WtHl® 

WC9 fj*5® I 

c«itE*i»iJtEi>? >nw *1* ft qt®q ®i®tt® 
CTitm m *?tcnfa? «ieh® 
cti? qts i ^otEqiftstq nmatnfc ®t*®- 

^ Cffl Cflf. flllsjqfqilf 

cqitflf ®c*i frttffa® t^ft^ «rii 17 
Orel's efts efts, 27 c® t®« efts nU «tJl^- 
fifilfa fit sit® Wit*, 59 Cftf® 
CTftftitCT <w 57 corf's e^ftPwtf gltstt® 
ettf ▼Stf i 

fafef ft*® $*Rl ®1W CTfl 

ft*. *l^w1»l?tt® fWI 

Cf faff «lfflW «t. C>l®Pl «ftf ® tl 
«[M ®ttf-fltzsft®f ffarttM f®t ftw 
Cf* I Cf«fat® ftfl fCf*t«ff, CW— 
®ttf n^ti* w ^8* ftftpr 
«rtcf, c>i®fii «rcn®tf® fum ®»i cf*i 
®tii *r® nttq* *ts ^nfa® 
ftS&1 cf% f «ii i e*ftf *q ®iti®cqf 


fitn ftf i fti qft to® cm 

ft«i®tc®, cum ®ttc|tc®wi w gj* <tft®» 

®tf fttislfttwf 5^5 ®1®t *t1®H 

qti i ft®q wf fi «rt®E* ®*ra- 

fritf ?t® fcvw fjttn qittttw, fittsi- 

(artfi® ®rrtf>i®, w% ft* 9 !, fiftstt® 

*ftg ®rt® ®tt-«mtl® ftc® i *t$ fl qt®q 

f ttstt® fafef® ft®c*i ftjpr ^frtt® ® s® 5 

flttstwpnr &^nf® gi; ®c® fc**tf ’irttna 

?ts ®cq qtfliif «tfr ititE*r* 

*rtf®®« efts fat* «ifa® fit®* ®w i 
» 

*fPi*fl*iTlti:®f cq^tf ®«tt 

w qfr* 

ffiitfq qi ®»i c2rtc*f«utc^a ^r®j«ca fjt® 
nr®rt« fi ®tf i nftttfiiwrqf cq«»ti 
c®tf ^tqtn iWsft® tsnf ®i f'«t* 4t 
ot i cq m >t»e® ^ten 
c®e® fti ®1, cq®ft ®tac®f ®tt®f 
fftri ftw <tf®« ®fqcf 

efi i ^fqt* cq®f«i ®tcn tw ®t*r *?$ 

®w ®twc» fie®, ®tc® ftfap^t® 

efts frti ®c?fts nffflwf 
sitw cf «ii cn«i i 


ftftfi qtf ®i® ft* ®i*fqi®i, °c®. ( mVna fHt3Flwt|» ) 

(Binder) (Decomposition temp.) tl/Cf. 1000 psia Bttf 



>350 

022 

nf®qjN®rtf-firt*ltfw 



fntPi® c®t*iftqtf 



(Polybutadine acrylic acid 



copolymer) 

300 

0‘30 

fftftfftt® (Polysulfide) 

150 

0‘50 

ftWfPRpltff (Nitrocellulose) 

90 

0*65 

ci|T»l®q (Silicon) 

75 

0*72 
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W at^tfca qfatft 

C<fC* !Jfl ^faal 3 £»l 1 , ®ta att®a ffa « *ffa- 
attia ercataaatfa* fst^a*! ami w 
*ifasa *faaa I ala*! <5w "(fVa * 
w 3*«, al *1 mtn I 

***ta fw apfcr catfca ’sfaai 

«na fe*ia ca^ fa^a^i, srfS^t*? 
^t»lt^ ^VWI * *m*f ^ ■« W*a 
siw amtaiat’lJ®! I <FtCSra mi 
W CTI C*t=[ aai*fa C 5 ^ 

$«tiaf% I ®ta *$4 *M*fa at^tfca 
c^ca w catmilfcfet «iww 
stt^Frt wtfcaf& 4a*atat 

ata, t*fa* ataata qtotFtl « aai «i 
?c*i sn i 

at wn? *$4 ®tf*ir^N atat atatai®: 
«*? *ra wiaj aja*ta *ai *a. caatia «m 
at® ap& ata g*i amfca ’tfina 
*aata «tat«i4 *a I cau?i-atai> 

«ita**r«W cwta W 4?t?t"latna 
’Tfoa'fata c?«at ai ca'aifacita 3*i4fw*M 
ajaitw <aa amta *a i 

^tcafaa'ta s?stf®att4 aja^ "stW-S 
itfifer ami ww <«t afcaa 


fan «w nttca ®an ^farc^R * 
c^catfaa l fa®*ta * ^®ta *l<fca ®a*i 
^fatsa « ®a*a tftistcsra I ’Ttfea af®- 
fcCTf ^C3T Srt*¥ afattCSR c&forfl® « 
*t*lta\ ftwr I't^tfap? « ®ttfaltt*l 
^tt^tfaaa fa«t1 t fcnfafrss qf«ita\ « 
^ta* fatt*i ^fnai rtcftwi'eti, «iftf- 
TOtcaa fittttsH w 411 Bait'S af®§C*ia 
catcn«ut^ fa «t <nvt « acai- 
f*ntt«i attgtfaa i tttgtffa * ®it- 
faafa fttsrfaw* fai cac* acatfaafa 
^tt^tfataa ®m*a w»i ca^i i 

Launch escape system, l «l«ft^ ^ta ^taf 
*t*il a'iB-fajjjf® 

aflfw *i?t^ti 5 tffcira fiiCT anirt« *ifisfe»ifa* 
^ flwt ca:^ ftta caftca »ffata 
«it^w i at aja^t® fw f®al? c4tc*f- 

■ot'S cat^a ftra vw i at c«rti*t»iJtt$* **$ 
catttajB ’tia aatca c«r«n c»t«M 72 
^Jtcatfaata ^tacaffca^, 22 «tn *iflwt*i- 
artt® ata^, 2 ®W 20 atta?a ^Jl^fafaata 
«> 1 , 2 vfo c^faf 1 «t*r njtai- 

^tcata stt^a, 0*8 ®W ait’tjafaafa 
^utt® « oi i 



aataa ftatnfrtt* atfwn 

fafcaanairt 


aaiaa C®W fUt'^rtta ^ftsrt— 
'aca^a at®, 4fnt®ft® safa« *r$ai catena 
®®®n ®taa i fnat*rtrtta a*|® cwae^« 
«ita®&i aacaa a^rafar a® i ca wt& <«r® 
c®wtn caata aortal ca^l faatnftBta 
csm ^ «rTta®tnta® «rtc® i 4®fBa art 
art*$®tfaa, ®pnrift art ®rt-®rtcstataart- 
atfaa i <ncaa frtfosta ®t»rt atf® $nfa- 
$? cart ®t® c?ai ata i fnatnfrtta 
c®n atnt® nfaattns w fart® w aacaa 
caw c®®rt® rtatta faartl ®aata ntnfc 
^a*® ®rtc® i 

c® an® ^tsfa® n®f®c® a«can c®cn 
fnatn#rtta c®®ta rt<a ®ai ®*, ®i ®cai (l) 
artff® ajrtfn® nafal, (2) c®fa® starts 
nsfal, (3) ®f«ta«a1 afaa «rf«<l®i (Fluor¬ 
escence ) natoii «w $15 nal^ta atart 
arttan®: c®«rt® f®ntw ftatafrtta c®cna 
vfvi aai ®a i *rca* ana ®t®fa® atfaatn* 
art, ®«frtfnata®rti at® aatna c®t® 
ntntnifn ®®ti i ®tO atnt® nfaart atfasi 
aaata wt® 3a n®f®$ ®rt®af i mfwtna 
®tan art c®t® ai c®a, *rtr®tfn®s ntwi 
**|5 fn<a ®ai ^rt ®aF?t ®t* i 

artfl® «fftfa® na>ta naWi arn 
5 fafnfnfcrt c®cn 5 fafnfaBta fa®®, n<®rt 
artfi?® ®Jtfa® cfw of'eai aai ftgfi 

at^art na art antPic®a ®rvrti ®^cn 


wi «it»p5 ?ca ®t& ®t® fratn^rtta 
®tt® aai ata i ^ nfrtrt a*ft® 
0'5% flstaf rtta c®cna c®®tn aai ata i 
rt*rt natota 5 f*ifaf*rtta c®tna ac® 
2 fnfnfnfcta fa®® artcgtcfftfa® ®utfa® 
®ca® c*rtl *iJtnt®rt*i a ! ftfet® ®ai®ai 
srt® ®wa ntcar ®jtfa® ®Knfe ^rn® aata 
na 1 ftfnfnfcta 10% c®fa® cytatl® jja rtra 
aaa wcaa atcsr a^®i a«ii8 12 faftk 
^faca ataata na facn ^csa a^ na», 
®®®fci nt^cF ®aat:«i^ ac$a ®nta 
nc® ate® i atfn catca* ^asrta cwai ata ^aa 
®«|afai arsa nt®tcai ^ **& caat® 
nt«ai ata i MN 0*25% fnatn^rtta 
c«:na c®wtn aai ata i encat® n®f?fB ®c<* 
c!®tatrttntf®a art feat ®ita®tara® *|a®t- 
®aa 'aa^ «rf®ta«a^ afaia «t®Ua ®aai- 
ca^ a:®a ®ftcat® fa^acaa afai ^entsta 
'atai i naific® 0'005% wcaai ®ta a^® 
nfa fnaia#rtra c«®tcaa nfaiirt fart 
®ai ata i 

caa® alfrta naWi-ftatei stfaca c®a 
cac® ^®tB fart® n®f®c^ «uta®tan® 
®(Bc® ^ ®ta fac® cncac®a i nca ca^ 

®ita®tara®c® cyfcat®a:a aa a?a ^®fa 
▼n ^®l» f®*Bfa ®tntw at® c®ca artf$® 
awtfa® naWi «i®(& na^®1 ataa acaj 
c®fa® c^tart® na^®i start! ®tc® <*b 
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•fiWi $$? fa<«? »fai caw f?ra 

fl T^ttaFC»r 0 01% 0-02% fa<? *?1 

*?i «*tvt« fafi Pita « ^*r m *aptattfri- 
attffc®, faaR luf^r® 'srrtiftica^w 
tK* *c? ^feca'®a\ ?fa? art?tiaj 
cnt&s *?i w sc?w i caatca "fauft 
?fin ami ca$, caatca ^jt&afa Stfc- 
cyf?t$® aacatcl wtw*? ««? ^ atn ^ 
*cfr «rjtntic?®®f«i? «mfca? wtvtt? i 


citcatv *wfai tew f=«^?r tot cw 
fwtatetfrti c®cw ifaata atiat? «i?i8 ww 
wfo ca? *c?wa i wififafrti aca? 
ntstcax its* «ttF5i caci aw oreai at?, 
C®C1? acaj flatlet? cw «ftw i 
a? *llftecw *rfte spi a?«ffc 15-20 
fafacfc? aw ftitotet&l row aafte? <ias. 
nfwtl fa<? wl at? i 


<!®r aataa-fasstsa w*nf?rs •rtwta 5 alrato ^rarta 


fw5t? fatjcw w WPrt alffiatol 

Wfsafa ?at?aitc$? atai aa^t? 
Galatea f^svtca- am® <aa<> 
a^atca mca? finite *r®i m\ 

®rcit?fah»l Jiaa <sc? eftnw ca, 
wta atatafa* ®t$? ajtan a<tataWl 
Wfo? atai aafa® at aw ca^ ®w? atfa* 
«t$fo *f**trf fainc 5 ?? a«n at? ai i 

WCTtf** «TtC*lt¥ ?<Mlatol Wfs (In¬ 
frared spectroscopy) w atfif 

«tc?tn caftici? aw «i3r®a i 

«<te facia «fcati-w\iw? jp f ii iwi, 
ata wta atatafaa? cakl? fa®? fac? 
*rlwt¥-w «t?tfi® *?tc*n *?, ®aa $ 
catoft faf iftita itcifaifs citai 
wi, at? ¥ci ntffwfta cafaiS? m it ifo? 
ifaa^a atfci *aa «t* *:<t—wwtfa® 


oitaff? ^tcit^-ifa 1 citacw ¥ci fa 
fa avm afar:’? "ffa? nfaa^a afe^s 
*ttc? ? caai caw, «?l a?ca? aitwtv-'tfiF 
caHa? ^<a <sm "aafa-a%? af??^a afctat? 
aca aca^ i ?«?ta $ «ftcatf-af«* cataca? 
¥ca n^tala cataffo facaa a?ta? 
at?atafa?f \<a « *n*?a aja^i atc^S atca i 
^a^aa ca afaata if? citfa^s ^wi (ai 
\<a ai •nafa-if*? afaata^), «1 afa 
faafia a?i at? ■si *w fatasatata ca\al5? 

• fasaa? a?at?> fww» wa?,aaVn-i 

\ 

l. atat??'®: 'fittateat? «rawtf?® 
^twl?f awtai ?c«f 2*5-16 at^apa I «?| 
4»it^t? «rtwtf-*afoM ifaata ?:># «ft? 
l-io K cal/mole i 4atca ^c«a w car® 
itc?, ifv citaca? fw if^ 5 

rsc? WPt« ^? <?i* aaa ^ ifstfa* 
nn ff n ?atw, «aa citfa® nf* ^ti'if^? 
aitftci fa^® ^? i 
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4W1 «r?fa (TlfSff elite’ll 
»T"*ir# 44&1 itm ntvii cm*> ntri i 
4tai artw wtft, ntuttfa? ^*fa « 
imi if*rtift4 4m mi n^j^atci 
wf?u «rf®nc4 ^ ^rtwtBj 

afciftK9to«il5 £49 «*tt^c=r 4T4$9 94 i 

ntaitift? •'W « ^ wi ^ 

*fti 4titwti tot ft* fovto afts, 
VI <4*fcl fc*rcta 99tl^t5 9419tC4 

ferotm vfli iti i c?fa <44tei 4^t? fta 
m* 9£9 511 9C1 vt* *154t^®ftlC4 <49- 
<44I>1 c*rf?i? <w iwftirv itvi fta» fipitci 
artiil 4W1 *m^s ftft I vtui «rtf», mm* {5 
faroi ftwi f4f94t*t4vi n 9t®tft4 
«*f5*p-***ffa (Vibrational frequency) 
vttl *4< -49 vlTO ’srtf^r, 149 C4t9 
<4?ift c*rt*t4t4 <4?&1 fisR fror srfat? 
<4?fci ffefi?? iti 'srafa ctot cit$ 

cwv*l ifi, w b c*rt*i?f5 <44fr ftftfc 

fast* (Amplitude) 9 4"4t9 W?f4tJt 

$TO5 4tt4 I **1 <4$ Clt^Jltl cnftwlBi 
mi if? <49^1 clt*!? vti <44i>l fan 
ftti cwvil it* <4H wmi* cm*\*- 

|5C9 Wftll ftfel lt9 £T»C9 <4£9 Clff? 

CT911 it* V«fK Cll4t£9l it*. Vt*w 

ciii itci, »44ti vt4 ft^t* 9 v"*rtf 
atfCl* CBt* <J44 9£V 1 9t**1 

cur® ntfw, cvfsi ifc cnftiwi 

$ $ ciftiiii mi mi? fen 

9 £lft«TC91 fc*tl ft6*%l I W<41 C4ft 
<44^1 «|f®4 f* 4«lt9 iff 9TtTO ftfel 

aforhft "ifa* fahru ifttcii nti"*fi9 
mi? c«tt»icvv w* toi to 

9ft, vtroi w £4t9 <44fei fron 

iv (ftaO iftrv w, ^ vi)N 


tfti nfrr-vm vnftvfl >sr^tft'® ^ 

<44^ C915T (4»^1 ftW9 5 »£'84 
9*>1t9 ^1 ^ ^n* fsi^r 94£^ I 9tC®^ 
ntwtift* *^1* 4i ^--rftp ft 9^1 
9sre nrtw CThfti AWiftv 

TOW Wffa <4« Vt9 Wtlftv 9ttal 
^z4 >44^1 415*11 CTftfct W*IV4 41 I 

«4^ $mi ^£814 951 ft£"f4 ^TCHtW 
£4, «Wt9« 5-?4£*fa *115414^4 "*1*94 49J 
451 wtv,—(l) 4C«4 ’lvtitai v mtfw- 
aft 1 ® * 0 W r 41 dft^ (streebing), (2) 
caftK 4i ft? s^a*! "i^sr i "*t4rt s i 

4£«5 mi 1 ? ^ *15*ltl4 554 44C^ 

41 4t9TV *ftC5 t f49 ®t5l f \4 9TO *49^ 
W 55t45 4tC4 41 | «4t ^ «T4f4 "»f4f4 

4«f J 1'8 f»9tt4, 9449 41 ft*ritv^ 4C4 
4t9l 45£«I5 Wtlft9 ft?^45«| ^^4 
9^tCV 4tW I C4t4t^f4 4@lf4©f5 4*11 
TO£4- C4ft «r^‘n’ JfW4 444t^ft£5 
4£4 cnl WlJ (3n-6) 8 4W? , 4t , Stf44 
"*19£45 9C*1 «f4£*ltft^6 «4^t9t» WfPlt9- 
TftP CTft*l 44C® *lt£5, C444 £441 9tl 
4t^4 vft-WWtfcv (CO a ) Wl|8 3(5 *W4ll 
ftn 41^® i ^»at^ *4^ 9^16 (3 x 3~6)=3 
4<4T4 4tvtft4 "Ww 9C4 «rt£*lt5T "iftF 
cnftl 4£fl I 

»44t:«i fej®4r4t’lT, fenftfca* 

«C4JC45 " p f4f3(“9 w tt9 <49 91, *f99 

^44 " t ’i9£ s 11 1Z9 <J44 *f44 4"»ttf 
99J 4al4t5l ftC9B9t4t4 £4 C4t9 

2. ^nft^S 5 9t«tft4 **M4 Itfl Vt59 
f?8 "4 i fC45 9C4 9t£*lt9*4ftp 

crtftv 4£« nfca J «il 4rf9ftv w4«Pi 
vvtufo ^4^ ^ti^ft^cna fenftftsi mi 
*m 4ii iti i 
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^ fafei ^s«r-frtfra uq*&i <n*-i**t?i fatu *w ai 

^ft*»t*- , lf* ! Cltai **:* I *ta*l «ft*iai ^Ftfsr *t^f *t ^55 (Functional group) 

"ife* c"fN«l «*=»$ ?i«r, aaa ’’rare** « fttffa * ta c^af&alfc*' *tatotata cak>fa 
apm* ?ta i cac$$ a4fflt a»ii *i (1^ ftar) I 

f<Fl* WT-^{<T3 *"»tt* HBftW **fcl *H1 fa'C’Ta’BfCa &t5J«ttat*fJ 

fafo*, (SPWft fafelT "*f*CT* fafeff V59W- C’T, *T*»1 m$ '*ltC^ta r -lfe i 

frrt^rs «ittqt¥- ,, i% cntfa^ m i «i'®4R c*ttfa$ *a =n i *tc<tj 

2‘5 *u|#sr c^c¥ c?t* %*l9 c*r£ wm "^arcaa , ®ftwt<P-"fl% t 

«ft5taf^l? «rto?tt*- , 3aw «fatf«r$ »ftrc cttfa<a ?ca, attaa *pc*i ♦faWtato 

*fo* at^tt« ’jaa* ’e^ifa fa^a 1 sjs^fa (Dipole moment 



l^K f53J 

(ai fafe* *t«ra &nW«* sara value) nfaafs^ \vs ntcs i *twfc 
%i)*re» fai f«i wr-fc*rt« *rtzm- ^aa '®*rt<^*r*t* cro catfrfofS 

ifa c*ttt%'® sea i ^tc*itw *i^ifac ; ® 4 1 aat*fa w a<t^ *itw *rta am 
dtft* *ifv»f«ff nf%^iW fa<* *n <4ffei wn afataft? as ai a^a) *& wii 
c»i«rfrcapi *rtarttaT «Wi aai *a i *1 ^a c*m catfrtsfi? <wfri 
c»t«tffaata <«* «ro t vsw-titi «fta w ^itata citai aca, ata *c*t 

rttfi« -rfea nfaatl ai ntwt^i aa^ $ *rw c-rtft* 

^f5« arc* *« c*rtfa$ nfe^fn c«i«r- ff«ftcv fac*ia a« at wftwft 

ffewa «jtf *[t¥ tcara «itftca tcwa lfipaiat<¥ ac*t *t*tj fal 

a»W toi I trsitt «il <¥- f\ (^tf*w <»laj) i 

4 
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C 24n 5*, 4< *\m 


5* 51 *t$¥5\ <181 
C—H 
C—H 
C—H 
C—C 
C—O 
O-H 
O—H 
N—H 




«tam 

*lJt5t¥5 

«ut»if *5 

«otwtwfe¥ 

«1Tt*lf¥5 

¥t#^n 

5t5tt5f5¥ cvt**i 5i fw 
*tfenstmR 5i«« 

■IJtfm 


<Brft*it* , 5i:«ni wi5 (5lto5) 

3*38—351 

6*8C—7*41 45<> 10—14*82 

11-50-14*82 

5’95-610 

5*68—592 

2*80-2*93 

2*90—3*10 

2*85-3*13 


455 «M ve% fasstt5 4* 5tf«¥ 

•tlf^fB ¥51 *C5 ? aitvtm:4fe 

•rafto nv'totfa cvViitfc* <rt^s>¥ 
ftfihs n*fri c*i$ st^fws fsfcw «rts 

4¥fe ¥*¥*T fat* CK¥ well *5 

45^ <$t5 *15 $ *It<*|St¥ 5t*5 

(Infra red spectrophotometer) C5V^l5 « 
■ItCTft fevwm 5515^1 C5 C*l5 45^1 
*tc5 ¥»jtc=n *5 i ^twter «ifafti 
«T5t5$: 51^ CJtl5t5£¥ (Nerst glower) 4 
«JtC»lt¥-^5C¥5 fe**T f*W5 5J5*t5 ¥51 
*5 45S *115 f«f8F % \ 51 Oftlfc 5J5*t5 

¥H «TC5t¥^l5 5C5traFtC5ti5¥ «»tWt¥- 
<®5l¥5 fe<**tfa 5fet5 ¥lt¥ *1taif^B C5W 

fe*f5 «T5tf^ ¥5tl*M ml 455 C5 *lf55t5 
C*1lf555 *t*l1, ¥l 5*ft« 

¥5tfaF? C5*felt5 faf*l5¥ *5 I 4fe ¥tC5 

3. 5t5t5 e f'5S C*TtfWT* C*t5tS®-f5f*I¥ 

5t*ffe 5J5*t5 ¥51 *5 I ¥tS 51 5rfS¥- 

*f5-f5f*(¥ 5J5*t5 ¥51 *5 51 I 

¥t5«t & 5¥5 *t«rt< *ltC*lt5J 45t¥t5 C5"t 
¥t«TSft5 **tWt¥“"lflF C"ft55 ¥5t¥ *ftH I 

4. 5t s f$ CJft5t5 5t** ¥tC#tf55t5, 

^1515 ¥ 45f55l5 ¥¥1^C®5 fasKV fiffa 
4¥&I?'8I 4fctC¥ fc4*lffe¥ "ffo5 3T*tl¥tl 
«TtI 1500* <®T*15fat5 few ¥5C5 «rwt5f^5 
¥tt5t*-S5£V5 ¥fe *5 I 


*ltwf*® C*fa 45t, «ltC5t¥-V5aC¥5 fe^55 
^I5f fal 5*l£5 *lf55^5 ¥C5 2'5 C5t¥ 16 
5tfc*5 45t¥t5 <35* <J5¥ W-frtfj 
C«5tf*¥ «TtOTt¥-lfVW *lf55t*I 51 
55V ft<5 ¥5515 *15 C5¥f5t¥ C«WfBWI 
5t*lC5r «t¥T«1 ¥51 *5 I CT5faa« 

Vlfn Wfapi C5¥fett55 5C¥ 5tf5F 4*fel 
\<t55t5 ¥®C¥ W^tC5l 5ft¥ I *®5tt ^ 
cmfwij8t¥ «J1«lt¥t'9ft5 ¥¥5 ¥55t5 W5¥t5 
*5 51, *rfWl CiW ¥f®1f5¥®tl5fe ^ C®15- 

fpaife 5C55rhr nt«i vti i 4$ «rw 

45^1 ¥51 few5 ¥51 ftt55 «1l5t¥5 I 
551*151* C»l5f&tf55 ftWVlft 4ffel^<t55t5 
T8«C¥ V5tt51 ^tt¥, f¥* 55 5*K5^ <fe ¥tn«f- 
5»fSlt¥ 5?*t¥5 4¥fe *15^115 VTptWl 5*5 
*5 511 <i? C55f6l*5 ftffelT >5*«f55 

«|5*15 5^¥^5tC5 Vfs* ¥55t5 4¥^1 

5t5-f5t^1¥ C551 (Calibration line) 

«1¥5 ¥51 *5 1 4fe fet¥C« *ttifetfef55 
5J5*t5 ¥51 *5 1 *fft^f55 ^CTtf*® 

45t¥t5 3*50, 6*23 45^ 11*03 Htt®C55 
¥t*t¥tf* 1tr5 ff 45^5 ¥551 5{¥5l5 
4fe 5¥5 ^C¥5 C5 C¥t5 4¥&tt¥ 
fet* *1 fejt5Jtfe 515 f5£5 «t5 *lfl- 
C«lf¥^ *5*«f5« V15T15 Tf*« ¥*1 
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fa astwa wfa ^oti 4*^ ft* 
*rft#a *1 waWJl (Cm* 1 ); c*aa—301 
aft*a, 615 aft*a t«Jtft I 

^tcater TOta-caVaaft alia, to at 
iTtaft ca cTO aftasft catefa CTO TOt*T I 
to ata atar® ft*, *ratota\* c^VnfB ca* 
3T"^%rn wto fa i *taa *taa wr 
fftSffiw (O—H) to atfta aetata 27 
aft* 5 * ai 3710cm’ 1 -4* vtftftft fit* 

can *}f cw^ri aft* i m to naWtafa 
catena *<T^ta *ifc* ajtaitt* acai *rvia 
c*«fl fro *ftta I liVfl-ftatota na m 
c’ttf, *$* cafafrfw *t^tPrtt*r cgtafttsa 
(KBr) >rc«r faftta «(* nta^i st^fa^c* 
fro ft^Wca aHWI 1 ft<f**i **1 at* i 
fetart 1 # *v cw *ft faftjfrfea* to 
cater* to 100-200 faftarTt* •rfetftata 
raitaft® TO to f^f-tca ^ ftaritf foa- 
rfcn « fcw< 5 t*r*tait* TO ftt* «a*f *i *ft 
ftfafa^t* *pF 4f frt CStfc Fftft f *1 f* <**<, 
TO<Ta aatilfa tH*l *rfret*Wi **i fa i 
•fttfiat* cstaftt®* toi to 

(Mull) *J*ft* TO« Caftftfe TOrtTOV- 
wfta aft* catena aft 5 ?! ft fa TO1 C*t® 
•ftt* I TO aj*fr$ TO ft* *»l I *t$* 
Cf*lft®-ftf*$ 5t^fot® 5 fafaJtJtt** TO 

* ft* cato ftt* ^stc 5 ® to* c^rfei ^*®i to 
fafata 5 t*i*i **i f* i to 35 *I to ajafftaa 
»rc* aw atat* aw, catf ^ <ato ft* ca^i 
TOf to waa to fftt§tfft*«rt®t* 
4ffci cato, cro^ «afr *<t^la 3*3— 3 * 5 , 
6*85 to 7*28 aft** natft* *$f «nK* 
tow to ftwaataft catena *4t^a nfc 
to «TOta *raft « iprTO to# cat* f?a 
ftrattar dh[re cro TO <m fro itta i 


to eaten nn *wf* •rfiBWai 
toi ca-r to i catfeata cartafts-ftf*'* 
aftfro to «aa caW fata %a at«,ai 
•aafel wfaai ^afa 5Fai aa asta *fa 
a^a caHro aa *isHi ataai aaca^ afrat 
*ft«ai afea i 

awa aaa aaf* afa^taata fafai 
ajaata aai jqatai «rcatTO aca 
nt'Fi ca aa ca'csa ca aa #taa aiaa^ 
aa, «twa awj aFt^a c^toFtatl® (CC1 4 ) 
^aa. ^r^-ata^® (CS 2 ) *c«* «rata I 

feafa^ aitcatsata nfaittfar® 
p»tw a*n wto ntca ca, ^atatft® 
aatcatv a^ala ^sr«faw fawraa 

a^ac® nlaca £sra caha ft aacaa art^fit 
is? ca a^c# 4*‘3i ataai 
cac® caaa c*ta aa ai, c®afa c*ta 
atatafa* «jftai #Paa vn 

ftai—ca faaca* tf«r^ nt«ai ^ava aa i 
caaa—c*ta ^a ca\ca *t^a>a is? 

(>c—o) aatw <aa^ 'sftfa^ to 
catawi TOTtafro *ai aa*ta i ^tai-ftnii 
^atai *aata na faftai saata aas f*|^i 
drifts caW ftca a*ft^ fa<taa to aft 
caai ata a<t«?lc® effta-^wa (O-H) ^«r 
nt«ai atc^, Waca aarc® aca atataft* 
fiiftatlS lS*a^5 aro 4a^ aftcaia wtai- 
ftal a"l< ^ca *atfa® ca\caa a<t^tTO 
*t<a^a %m >1* caai atca ai, fti c*t*a 
icwa^l? aatatft wtaTOta.i ^tata 
rt ca’twa ^fta®i «rftaa *aata *tTO 
ta ft^^«tca a<ta1atTO naift^i 
TOW *ai caTO atca i *ta«i wtaai arfft, 
cata & cafa ^fta m «tcaa a<ta)a 
4vft« «QrW^I ayt ?ca i 



ant's Im* 


«t3$7< ^rf%2f«rf=r 177 —7$73i 85«tn 
c»it*l Fftspftt i fai aru «f« hutft* 
fe7ti* *1 wtt fc*7*r nw 

{ 1777 *ft ! r» bK 77, $i Hjtfr) 

9 3 «t*f Ttw *757 bi i *ta^ wttaa 
77tei ^wprt€t ml 7& «n»7cw atft* 
?tt «rti 700 c*tl& frt*i i «r** 

7 * 7*177 *®tt7 «ttsanT’i m$®ti7 

, 77, $5* « ntTt—lajtfta 7f*1 

=ii ** i < 777 —?*i, 7771 , **. ftft, fo*i 
Tta Iwtft / *75* *at7 «hm ¥t«i 
—(1) 71*3 cntfl (Pest), (2) $ 5 * * 
7fit, (3) «r^Tfw %t$w® «?fif, c*»<rtc=r 
®Jt"7 1*117 7* 715 7t*l <Jltl7 tftfCT 

WET* 7**t«fr (C*lt*n ) m* ft*qtl77 

cr. C77ti7 «rp 7t«7* tii 7717 
iwr* 4?«foatft* 7*a*7t7ti7< «r«M i 
«7t7*t® TtWTITW ^ iUF jfc « 77 | 
W*t*1 6 t*l 71 7177 ^7$7P ifltw 

f®7 7tC7 10 * 11 * §77*1« *7 m3* <| 

*1^7 T^ll* 7*7t3t7 **1*1*1 

^<*1 «|f« *17 I *17 C*ll 77 7*- 
Tt7t* fe*13 31*3* 7*1 IV fafcl 31l* 71 I 
TtlF *ia*fB ^ * 7177 7t7CW T171, 
7t*1 *17 771*1 «7l7*1* 717, it* 77, 
*tll, 7771, aft7* IliJlft* **13* *f* 
7t77 ft* I 

(1) 5tl7* CTtfl (Sitophilus oryzae), 
(2) fWtft C7t*1 (Rhizopettha domi- 
■ nica), (3) 3t7 H *1 (Trogodernma granaria), 


(4) 3*Tt* C7tf1 (Tribolium castenium), 

(5) vitF^TI cntTPI (Oryzaephilus 

surinatuensis), (6) *ft7t** l7t*1, 

(Bruchus species), (7) 5lC7* 77 

(Corcyra cephalonica), (8) 3t*a 77 
(Ephestia cautella) I 

ml 77 ftl, 77, l$* « 717*1* fl® C31T 
7lF7*tf mf7t<* ft®lftf §7ll* 7«71* 
7*if®* *1*1 W1 7*71 7**1 C7 «7t7 
71 7^**31711* fr*Wlf3f «f#lt* 3l®31** 
*1 * nfi7tt *7f*3f«v5 7(7^^ 7t71 *1*, 
TBtrTF £a®tftf 7***7171* 7*l1 7? I 

7t*3E** f1&-7®* * 77 f*7t7 ^71 
^lnt7J—f7C77*»S 77tftE*I 4177 7n?f7i7 
ft* ?fl 7t7 I *7177 

f77H ?71 717 f7^f7Cn77 7*17 I fT'Sfain-R 
77C« «lt77l TfTT, 7tll7t7^ ^7^t7 
Tttf *8^77 C7*t7t7 7t?tl7J 7t7^tf 7*t^. 
77 m7^ *StC77 f7^7l « f®7 f77t7 

¥711 «l^71 71I7U77 ®jITT TOf 

&7t7 ?C7« <77^ C7«ft f7C7 

«(C7^ 77^7 t 1“f77l^1 5*1171 7tl5 «T7 

ffS ^71777 C7«71 fWlI 

(1) *»t7 4C7t7—140° ftC7*tttt«tn 

10 71 120" 7*1: ^5tn 20 ft: 7*7 

«TC7t7 717 1771 1717, 7WCW 7t7^7 
$$ * 77 ft7l 77 I ftl«f7 cm 
m!5 fflTtSJ 711 

* 71*77* 7t*T '«7t77t®ft7 *l s ftl777, 
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( 2 ) $t*i «rntn—MftMtaii 18 ° 
cMffoirt® Mtfora «rwro Mai 33 , mw m^ 

« mm «ftai MttM =n i 

(3) «rnt»r— 1 mm-w, 

tfip, MTtCMl, 

afa—$*rtfir* Mt 3 twi <frww ata : «1a 
m^ « m «ra *ttot ffatM m ai ata; 
fa* w «rf*3i 31333*1 i 

(4) -BftaM-fafMa 8 ! «w—cMlat'fr 63 ca 
CM®FfS53 flfffll MC3, MfCM C3M1 CMC3— 
CMtM mIM^M, M3 W1 MtMK3T3 *fM- 

Vlfc «rffi IPS 3C3 3t3l 

<4$ «tfjp3t3 MM MTMJM Mt$M3 43S. 
«<l >ito Mta*itnftM Mfa C^3f MatMl* 
f^ftMl EMl$ I 

(5) &3 fallal—4M «Ft<fl* *fot^3l 
^&r*tMlf3 3ffi MtCMfl MM «|» ®ft^t3 

31 M^-M$M «fl*M M31 I 431 M3FJ 
C??W MC3 C&& MtCM. 3f3 MCM MtM- 
"Tai <3f Mlfc-Mraa M3M cmcm 3M1 *rta I 

(6) M^tMM ^3«3 3tH faa*1—CMW 

«!« C?3fte?t3t^®. « MJtMl- 

faaa—^atMMa fifen ^-n^sf 3f3i i 
faMt^M CStMtfc®, ®tf-C3U3t^, 

^Tt^fafaafa MMMt$® $®Ttf?3 C*T3t3 
3t3l fM^faWfl? M31 31 3^31^ MtM M 31 I 

*N 

$53 WfaaFtM 3MC3I Mtf3 4fiS ^ 
Mar i <«MWt?l $ 5 * l 3313 lOOfSc^ 
*tfm 33 I lfr $5* ft CM 25 dtJtM M* 3t3 
<w ra *u«r fafea «tMtw Mirt'fl «rt» 
10 ««| MtWMM 3l«C33 ''ft 31 ^3 Mf 3 MWt% 
MC3 M& MW I 1 3*W lfB $$3 9 CM. fa. 
M3J 3tT, 3t3 *MI «tt3 8 fcfMl I MfaMWtM 
Manta^ <stacM HO 3M3 wtrea <Eft3 
48x10® $53 MftC$l 


$53 3t33t3 C3 MMfa 5tM MtMW. MtCM 
wfik 3CM, ’'Ttft^ $§3-3t3l fa* MMl 
<43S 4M$ CBH fata 5$CM C3C3 $5C33 
3fat3tt®3 MW C3W fat® 33 l 
Cafc C3I3 $53 3t31 3t31 fa ^ 

3f«R3t3, *MM3C51i3 »33^ 4C33 Srtfifa ^ 
C3^1 CM, ^ C<| ^>t3t M3CW C3C^ 5t3 31 I 

'sra mwm f?3 f33 mi C3*ftwi 

f?W MC3 3iK MMffa fta C3“ftC3l C3^ 
f«TCT MrtMit 33 I MC3MIS $53 3t3l f33~ 
C33^, fMM <ntf»13t3 

C3f39t3 Ml^CM^, ^tlMfMM ®f3tt$S 
I ^ C3^ 3C3tcn 53 C3^1 3WM 
M«M*1 80 <3t*f $53 Mt31 3t3 1 

3-fMtCH C3C§3 Mt$tC3J ^^3 4M 33C33 
$53 Mtai f33 'SfeatM M31 33, 3t3 3t3l 
$5C33 ^ffsJial*) 3W33 33 ^3^ S®t3 MCM 
153 3t3l 3t3 I f33CM 3M1 33 

«lJtf%CMtataWt% f CMMM—Warfarin, Pival, 
Toraorin I 4$ f33 «!C3tC*l 

3CM6 90 <3tn $53 *rt3l Mt3 I fMM 
«t^>M3l 95-100 «tn$53 Mt3W5 Ml Mt3CM 
C3tM MM CM$ I Mt3«l $53 fa^M M^Jt3 
3V^fa MC3 I ^3t333M3iM 331 MtM, CMtM 

MtCM 100fS $53 MtC3 W CMMtCM 60{Sa 
MfM 'MtCMl 3f? C3^ MC3 4Cf5 
$53 3t3l 33, «C3 3t? 3tM> 60183 ®3tMM 
33tM*3 33—C3C3^ ^5tW3 4f^3Mt3 M^Jl 
MW Mt3 I 4$ Mfafafoc^ v£f 60|s I 53 
o»M MtH ^I3t3 lOOfec^S 33 1 

3^3tCM $$C33 *lffl3t3 *ff%MWMl fMC3 
'BfCMM MC33ni 3MC3 I MW $5W3 ^S^MtM 
CMCM MtMM^ 4t5t3t3 tUMMtSf ^*1t3—MMtM 
M MWM*!tnt3tM Mf33f$ ^53-2ff«i:3t3M M31 I 
Mtft3 mi 35$ M Mt33l «3tW3 Mt*- 



222 




"rtwr ® aca i ca ara *ft^l cctaata 
•ta ^tcaa ®ft*i rtca cna c?**i «rcirta i 
•ftfta curia's af«rt nfaanai faca acaati 
*«IC1 i 

< 4*1 oral at 5 ?, fa fa $*ftca art wai 
aw i (1) asta artjca awi, ( 2 ) at* 

ataai, (3) fataa stfawta a*aai f 

(1) asta ataTca a^a*l—aatca 
arttaas: art-rt aata <sca a«aw| an aa I 
aatafa aatafa cacarca? atai aw ai ai atari 
$a« aai ataa wH cacn ataaa afe 
aca art i atria atfertcaa feaa aatafa 
aca aca atrtca atai aai caart caca 
2 \' mart's atai aa «rf<sfe atch acai 
2i"lrt atai aa i «caa aai aa af*m i 

(2) art a^aa*i— 

(a) catata arta rtca fofa cartel ai 
faa: aaa ^$t—wta , s iaatcaa c<*fa 
fa^itfe hfrf&fcfe ( artta, frmcan) <*$ 



aaa^r 


arista cnrti ai faa <rvi aca 
taaVi^wcfi ntatm arc-tw faam neap 


[ 24i a*, 4«f *iaajri 

atcaa catata ifractf n«ft ajaata aai 
aca, ata ffcssca artisr « «jnfaaf%* 
wta 4-5 aaa atca i cata *tfe ai aa 
ataic^ itnea *ftca ai «iaal artra* 
aac^rt a'tfeat-rt «aa «rcatc»t <ai wa 
asi art i nrtfai, Sai, nrtcitai, ffin^pw 
art caca irt»rt aai *tta i aac* art-rt 
gfi atata aortal c=*^ i 8' feg, 8'ajta i 
5t^ art i atca 2' aitacata « &rt,al i 
rtcaa aajaca ata-sartcaa ajaal ntcal 
alee arti^ caa aaata «rcf atcacaa a^s 
rtfanaartcai atfr caca 3"§*rca facaa 
’•raata i 100 ^fcjta art"rt aart *ac<® 
•ftca, 4aa 4affe frt rtfta aag «rtw 1800 
fetal i 

(a) tftffca ai atatcaa faa: faart 
4$ nt»tw faa hfaa aas «rcaa aa 



ft art 

m aacscw 'Sffaai acat, nvrtft fartw 
an atartfrt aai ata i 2" catai ai 
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toss stress cntnt*fa f« ( fa ntesjsts 
n*), sts fasts s$fre* stssft *ftns 
ntft sfsts «ti fa^ts ststs si srtfoss 
cntntffa Mss ffarcs in i cntsts 
fatss ««im« $ cstsi si tin* i fa^cs 
stsns* «w 35 dcs fare in i arcstsR- 
*f$ fens si sts esc? stsri^ css ?si sts i 
io"fes>, 5 " sits *q 30 ^fejtn stsh^ s^s 
*ii* <afa wt^ts fas l*fii ssf «rts 200 
fefal i 

(n) frescos utsfa fin *• sts ^t— 

wt^ts fas f3rw% fres foft, imp « 
sinsts. «rfasts sare w I 2"feg cafes’I 
si fas ns ns ntfres fres$ fin 



sts (Si-fare cntnfafa stn 

Tl^SttSS 'BftStS, OtsfatS* sts^r i) 

wssi n i *tc? sitscstn, pfasi« sto 
i* cnsr *ssts stnt «rtt*i w *)%, 
*% t^i tsjtfas st« csre sm« sH 
fimv* wts stcsu 8 "feg, 8 "sjtn * 
60 s^feitn n^m stsswtfaftfe 
*t$ts fas fcsfas s«s *its 800 ittsi i 
(s) fes« fas—fartst^s s^sft fas 
wpf fenftts stnts i stfr cst¥ 3 "fet* 


wfats c*fats s-ntfare nfattsi i s*few 
stcs sitscstn * ut^si sstct i s*tci> 
^ttstss s'* 2*fs nn fres st^S'a css 
*si sts i stfe-n^r, ss, $$s, Hnt?, n*. 
ntst, ®it*n Njtfa* st^cst? st*nw 
?fafas WtS st si sts i 

(®) cntntsfa fas—fesfafe** frcsfe 
wtotor fatss s^$, *n cnwrfa i 
swtts sfattsi i fatss sjw 

15", fesrel 17"4ss<Sf® 240 ^fejtn StW- 
nsr s^* stsi sts i 

(b) fats*fc fas: srtst* ss 2" 
jfjt^scss Sns 4$ fas i io* 
csstn—^firnti stilts s^si i tttsr 2' 



sjtscstn * i>t^si 'Bftrs i sto stnfs- 
ns sts i fans cscsr fsf^i i?t^ *si i 
n^js 23" nsi, 18" « 8" ^w'stfafni 

sftfts fss (^tstsr ss) ^fs* ssr» 
iris 5000 fct*i ns? ss 600 ^f* 
^jtn s^s stsi sts i 
(s) st^si nwrs 





W*r«ftwft 124«r ¥t, 4<f wji 


u??i ?cni ntfetni i fe*ntt$? fefa 3^5 ft?, 
?t? «ft'®j#fi>5 ttsiwi 20 etc# 500 fe? 
nf? *ii ?t$*rai citirft * ttnt? #?i 
*? ?t?? nt#tt?i; c???—▼??•?? «%, 
#froi»5 Isnft i 5-6 ^15 « 



niton 


^rnftifas «mt? if? #?i ?t?i wt 
nwt ??«i ftt? nftcni , eitc?5 i «rvf 
?t? ft? ?tt# i #n#t«t? ftfc? (fen 
«rt«rr) nftcntc'® TOn*® if? #?i *i i 

(3) fiw?ww nwwtt?—?f#, 

n?i, fen ft#, #fa toitf? n^i #si 
*i nff ft? fentt?—c??tt? #1fcn«?, 
??, ®jM, tortcn? ?f?i ?i 

*i i hmfetc#5 cto ^tarfti nwi 6-7 
®tc?5 ci^l tti ?i, ?^cn n^#i #51 
?t? ?i i 

n?l 'sci f? cn^l 

tin# w?i 10 #tn ntaffti ?t#ts 
ntcii n?t, ?*jy feutfir f?w#f 


?tic?tft, utnft twtc? ftlft? *wi 

#?i ?t? i 

ti? iftttn? wnti iliu to 
*ftn Pic? «rmi tit? nfm ?? i 
wW^bi # tstn Pmfils #t? is? ?H 
ff? #Wf?tfw8 Wf? #51 ?t? I 

tit?? nwitnt? ?ift?tft #51 ?t, cnt?? 

?«? ?t?1 ft^t55 511 tlfew C55 #t? 
c?«5j *? #5* #?taTt5l « 'stn fnift® 

#r? 5?t5? ^nfn^ft? ?w *? i c#bFI? 
nwitnt? n*?t? i# fjwnt? (fen 
«im) tit?? #t^t? «*ie f?tn? 
nwrtnt? ntci i tst? nttttmc? ti? 
?f? nfnPR ?! stfc? #t«r? foe? ?rtn«tc? it? 
5tti ??, 'sti «i ftffa? 'stn wt? ?tt# i 
ft???—tfe srtfcfa nwitntc? ^stn * 
wl#si #« #? c?, flfcw, ??, ?t?tn « 
?t?i ttwcti? fit? C*t? 
*rst??i c?fe i ntitm: «?tf, ?n fe«Jtf» 
ft??t? ?t?i *? i c*«1? nwitnt? n^ti« 
nft? ?? nwrw? *mt? ft??? # i* 
^wtft# nN5tp?t?t? ^tt?, c??tt? ?t^n^ 
ftfft? «n^t? ?t?i ??i #t?t?i 

nf 5 ?? ?c? n^it^t? n^i fe^tfi# fentt? 

?^?tc? ?t?#t<tt5nt?? (cw 

it?, stn, ?? fentft) ?ftt?5 nt? 

?tfft? 5T5 ^flfS ^??t? #t5 

'ntnt? i cvn c?tf. <rffe if? nfr? tw 
#?t? ttfefn^ #t<ft?nt?? wi ?T?ft? 
?t?jc? ?t»nti ^nst?? ?t» c?t# ??i cfi 
ftft, nftf? «?? ?tn if? 
nf??tc? ci^!« *t«? i 
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fara tfftpwf ¥*i m wfcsi 
Anrivenin ftCT mrtC* fa* *f I fffa 
ntcns fa* f^Fni cw «itmi, Anti- 
venim-¥ OSfft 'stfmi ftc* I 4<tf cm*1, 
fSfo, Cft«1 ftEff Antivenin ftfa 
f*Cltt*1 Polyvalent aiiti-snake serum 
fUfll C*t^ ntCt ffafattf. 
wt=ii fi cnc*i «mct $ ftitrt ^5»csF^nsr 
CT*11 vt I 

*itm *mm *it*i 

faw ftf c^»i=r ¥Tn 
wtnw ffa »wtc«F ftcf* 
«rcmrfa¥t« ¥*r =r*i ^ ¥twit cm 
* i» ntncv fmtwfa ffa fate* 
*X¥i *faf<r f%*rt=r or«* 1 sfcrtcsi 3 T’f- 
c?f®tf *^fi m®f cf f *, *rPrTt« ^¥tsr 

arete flii ttt¥ i ntcm fa 

fcow ¥*i i 

1. c*tc®$ m :—■¥t¥w« c^c® 

w «rr=r, ft «r?fo m ntfai «e$, w 
ffas m*i «t<¥ fate* ¥tifat^t 
«fffe wi > tw «tp nfattf fi 
w i «rtm «t*r Cfttf** fftftt f<f 
¥Ei I Dr. Kunhardt 1919 Jfttf faff 
¥fal ffilf ct, ftar forts ^ *fat 
wfarct 1241 c*tft» Ifffti tfc 

¥fatc* i <*¥* ^ w «tt®$ wwi 
W fftftf W ntPW etWtfRfal me* 
<Jfafa ff CftfS Cftft fCf& TO¥¥ I 

2. «rto fatw ftn—«nt«i mr (nfa*0 

fa .w armor «tt» fate* 
mfa ^tc* ( wfwfatm nfaft art- 
mt* mmmt cttta-af|cvc$ 

' ' <$ , , 


<m fate* nfafa ttai «tft* r 
ertfatfai «rvtv fafa tt*rc¥* ft's 
fare* emt* f fin ftr¥ i 

3. emrets *ftff¥i—fifa cm faer 
fteff omi cefttii cemi iptfai mfa 

¥Cf I 

4. aftcfl stf¥l—:*rfal Ftf¥tf ¥tfat 

fWil tfl Cf^, ^31, fasfjtf, faff, 
fatnfc ¥tft¥ itfati cm 
Zm}f\ ¥tE«r‘ »itcn i f« fr, 

¥» ffTtCffe* ¥Jtf. 

>?tf *tfi 'tmixt w i *riwf 5fat fal 
fenfa®tn Ftffftf «ra ftwtw l?tf 
«rgi ¥tfat t ft ftfttew ¥tE^« tfti 
Stfal ¥f ff 1 Dr. Klauber-Jflf ftftf 
•Hftft fffa fff^Cff ’Iff ftfWf*, 
Cfftffft®, trS9f CTf ftE^ 
f«.nca 45 »w tffta ftc*ta nf^ft 

or-f^f^E® *rtitf i 

5. ftCff sff—t<1 

«ff!5 «rcit«rfa "dff fatw fjf^* M» 

Cftfl ftCff bff ?tc® Cf C¥*l 

¥t<i Ifc&ffo, W*\ ft¥-*!1 CffatEfl 

«r¥-2T®IC¥ ftfa fatCf w I 

6. ftcnw ftcff frttf—ftc*ri fam 
fifa fR¥ttfE¥ frtltCfffhl fffa 
¥tw «TEltCfl «ri fJT*T¥ ftffft Ptfttbs- 
Clf I 

7. $ff fatCf —fifa fsfaftl 

ftens fff I Chopra «ff< 

Chouhan 1940 ftW OfffatC^f Cf. cftf«1 
fttnf fff (Neural leprosy) eftEf 

fft-Tf kf*tfh ^ fa #ft'¥ ’stiwrn, 

m « ¥tt¥l mm (Arthritis) <w 



% 10 fcfa tt fswW i 24n s4, 4tf safjl 


^ cates arsfta sai sai srteafasta 
fpfs^sHfesr srt*rfa, stats aam ns< 
sifavfi «r-rsis cninai stens % sr»s3 
SS I Pradban 4S^ Patwabardhan (1941) 


sfastTfS ca, Haemophelia cats 4Sa 
salves ss«*fts ftnnts catsi ntens fas 
stt* »itc*f i cftfssmtft fafavrta 
ntens fas ajtssstca a;ss$ fa i 


S$S 

»ic^jiW5rf«f trtf 


cstcsnitft a*ics catsta 4 ss sssofa 
n?t<> cssfaa farstsTsts if» csts 
fsges 'ss'fa facs «rs« csc*r sffss sea I 
s^s-Pitos flftwr eaten si ststrss 
CTO 4a\ scscfra «n?a nfss ^cats^a 
sf« sft* stes 4s$ sjafts sa I 4*ft stsi- 
asrsa fa > %wi fes anesi c* rtai, sam 
«sscsa fane 4 ! «rs® *rts tttosti i fas 
4 a sssl ^sft <®fa s$s s^s 

faeapfacsa srtfasts sfare ntncni i acfdta 
Yeatses can* certcnwtft ars$a fa, 
casfaes csifrifft stcs stf ami sncs 
ntes —'vw * sft* csttcnnjfa* I ^a«r 
c*rtennjtft sissta ststaas: w stnpft 
« ssn srtss stntsTsfea sfcs aw mas¬ 
ses 4$ ffts ftns-fsats to ftsn arts 
«rw cscn affas sea acs Sftcs feartfa sfs 
seal fas s$* c«rtcn*iJtft masses* 
satcai strs 4S* tfcatssss efsaa sstesi 
fa t «rtaaj 4atcs sfts cfltennitefts 
s«tl i«w sfiwtaai sscal 1 
sfts c^tennitfos awtsw sft sten 
•W sai ki ntcs i %«i c«ffcn*irt^ 

(Double base propellant) 4S< f^fapst 
cattWSJt^ (Composite propellant) f fesa 


«rsta sstntsta scar cstfctfft 4S^ sscss 
ssnsss ai acsfc cstf>a suss sa l ta 
aacaa faca fafaajfatiFfaa 4l ssl5 
^*fa sal ^a (l"»tfr«a dJaatla d?«t 
«rfa a<?fat®‘200.000 nt^cw ^)i 
aa^ c4tcnair^tl stsa f%^:aa caattaa 
Bifart-r sfata casai fa 4a< ats aataa 
4 ej 5 sal ftcs, ata atafacs "at«a 
atf’ftata *fa ws aftsi ^a^ifas fc*ftca 
4 s{ 5 «n><s stn-fe^ntfs atsca (nfttai- 
cfesfas) ’BffaaNcaH sal fa 4a^ 4a swl 
apaftai c4tc , t*i7tc^a ^ aataa *jk 
*WFs sea fess ^aasfs SJts 
fire 1 ® caen fnseaa W f^ca cases 
ates 4a • «rcats^la ats sl5a to acsi?i8 
feaa^fs »rf® sea i 

fa^fi c«rte*rsjt^ fcvt* fa «iatass 
afac5tca^c»its s atlcttfjratfacaa fa«tc*i i 
n«rt<af5cs cabases ^cas sfaca 45“-55° 
ca. sttatarta fcs* sai fa»sc*i fl5 nat«f 
can stnstca faw fares 4*ft s^a naKscn 
ssfta carats aataa arsartai 4sftaraa 
ntftcai fa*ca sssfssts ftneat% 
csesa mv n$ sai ates i seas 
saa 4ftst« stas *nrt< ffstca atrtwi* 
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faata *ft*r®ttal? 4 at ®jfa(fafaafq at «r® 
c®ta at®a TOtafa jjirifj fifa® 
c?«ii a* i atftttfjratfataa fat*®ta- 
®®ta wt® to® aaa 4 ? aata ^rsr srfati?! 
caW, caaa—®fa$fafaa arto ®faafa$B, 
$ft*fafaa *rt®a ®ifcftdfa ai £i$fa- 
®lto fat® tfafadffr fcljtfa® 

®I I 

at®Bftt* c«rtc*r«i7tc^v Mt*l *rtats*r®: 

®tt*rfa® tot*pr (Specific impulse) 

fata arm at i to *rfaatat® §^* 1 * ar® * 
c«rrt*rajt<B *tt'? arata attaa 
faatta «rft-f ®«l *ai ®fto 4a 4®® 
faatca caattai «?a nr^-cat®® toto 
*r<K ntfrssrfa c«ttt*fajt<B aats ai c®a«i- 
ata catatai i fenfafo? fai 5 c«rtci^itc^ 
t«.nw ®ftafa® tot*[a ca*f ®a, to Wra« 
ca% -ffaitnt csttnauttfo corn's t«fr«t 
c«tttn*irtto fe«,nfa ®tats i 

fafasr csrrtnajttfca sa ®ai ®t*ru ®Jttai- 
faata *rrat®tcafc ai *r® c®ta ®ta® art* 
®aa c®ta at® a TOt*} c®ta cfl^fe ata® 
(Binder) tafana acar fata *rca afartafa® 
®l®faita (Chemical crosslinking) *p1 
farfaafctt® «w alia natif ®ai i 
a^atta aja^® ata®«fa «rata®t nftfa^fci- 
toa-®jttofa® asrjtfa®, 4*rto® fata 
wtfaf ®ai «rflfcfcftna 4at toto- 
®fc® I 

«t*fa® *rfaata®faa *?i«fr tontato® 
(Thiokol-STMa^ axaata ca 8 ! I fc*f|ap 
tor to®tto® « c^Ttfsata ®fant*itoc®a 
fafaata 4 I nfaiatafc ®a i 4fct® 
uaffera tot «wa 4a aapfa® 'ewa ®ftta 
4af croa a® wi n?tt< *ifaf® ®ai®a i 


4a *fj:aa ®t® c«ffinaJtcto «rtat«Rfa ®ta® 
* ®®t® fafaa^fa ca«r ®ta®tca faftta 
c®ai I $Ms aa ®a® fa«Ml5t® 4ata c®ta 
at®a «nrt(PbO a ) aito *rta®to® 
at artatotafa ®fa*rf%r*ra atatcar al^a 
4®<aifa^5s afaatta arctafas a^ai aai 
attrafaa totv afaMta «rcatarra 
aaa ^fB ^ataa attar a^t^caa 

ar^ajt atfara caeai ^a, caaa~c®tc®ftfa- 
afrtftJT *tfaat*i®t^ps ?fe ^tna'ta •raatia atai 
atcatiB a^t^a *taaf^ ataca i <to a^a a?l 
*rr 9 i^Bt®t^a-4Ttai ! t?faaf aqrtfaw 
carKfstafa ai •rfatWtlto 4a^ 

|r^a»r-4a at«r « *t®a 

fafaca itacat®* c®t® fka *aa^ 

fa^la ctfct for^faa ®faart^rrWWw> 
faca' flai ^saa ftofBc* a>i5ta af?tatta 

aiat^fa'® aai aa l ^aai «a my faf asta 
«rtattaa «rtat®ra aa I c-tcat® 

«r®« nfaatalB^ arci nfa^fataa i 
®aata ajttal aa® aa ®»n faatafetv a 
catBtaa awr ^fata ca«ai ?a 4at ^ntaa 
^*rtat% ^faa my 4a{B a® (Mandrel) 
atar aataa jfata atat ?a i 4a ^a aaJt 
catfcalBcaf ■sriatsf^a 'staatata a^at aa •, 
*z*\ *rat^iB atatafaa 4®^^® 4»fe 
a^a *nrt*f faatta caftcaa atay ®ca art® i 
fansta ^nafaata §atat% •jkan-aafi® 
4®iB ®aata mu ca aalB «rtaa aattai 
ate®, 4ara catBc® caa ®ta ta«ai ®a i 
fataa- cfltWDtc^ ala® ®t®t« art® 
4®ft ®ta® ® fag at®a qtatit i afa- 
c^rfaata *rratart«tto® ar? fata «r®t® 
®1^a «rta®®fa ®aa qfatalt® aja®® w 
®tat®a C5ta to® ®a afaFatati at®a 
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ItfCarttf&fl fJtWtftflf 9lfc$C&f H«Wtl 
fJtt9tf9ft9 9t1Wtt9& ifipfflt, ®19 

9fal?tf9it9 itfltjFtmli i* if, w« 
fjtntfiffa nt«3FlnW 9j9?tf9¥- ffatf 
W& 9J9fpS ff i 

citcnmftnfa iw ft j 9i ft«f utt® 

c9*ilc9i im*i 49 «rtnfa¥ l^rt»[n 

C9T? ftf I fJtHtftftf ntflftlffc ¥t9¥- 

3* oftcnmtifc cm c’tcw, mtipiftfli 

CTltftl ¥W ftt*ff¥¥ «ttf 17 

C*TC9F'© C9t® C9CW, 27 ciwtl C9t^ 9tf «fJt^- 
fiftftf £9 citf® 

Cfftfaftlf 49< 57 C1C¥« Cffiftltl 9t§St§® 
C9f9 ¥9lf I 

f%f^MT 9ff¥ *f«rl<*f»!I $991 ¥919 C9«f1 
9tf, nftfctfiHR, *lf99t9¥t$® <*l$f®9 9C9J 
C9«ftt® farn ^ifwR c9^, si®ft wffei 
ftff ¥t4l-lt^ll9twi iftlttw 9®$ ¥t* 
off i *rc«rfc iftwr, cw— 

fftl^tf, ¥1*9 *1991*19 911 ffltCf 

fit*, c*i«ft nw*® itft*r ¥9 cm 

¥tf1 41® *11199 9^ ¥fftft¥ «*R 

fagfcl C9^I fSflf 49>| ¥9 ftf®C99 


*tJf*T ft ¥19 1 fa% ffitW ffft ®CT¥ C& 

f % ' 

$49®tl9, <9*19 9t$cSlt¥l99 Ilf ftl¥. 
®19 ¥tl?£®l¥t4l9f $99to ¥tffc 1t®f1 
9tf I 9t®9 nfttf 91 ft¥W w- 

famtf ?ii tvn mtr»i iltcsi- 

C$tf9¥ fjtft®, ¥$tf 911, ¥t4*r 9l9t¥t^® 
¥ fag ¥l*9 ©tfc-flft® 9tt¥ I 9t$ 91 9t®9 

ftlgft® ffftr® itfw 9t$f mrt® « 9®* 
iftiftwc*nr Svtfa ?f; ¥19 Utnf 

«t? ®t*ff9¥ ®¥f ¥C9 9t«ftf C9t1> UtHl 
mf®9« CHZ'? fatf ®ff¥ 9tt®9 ft ¥S9 1 

*lft»|t9¥t$l®9 C99tf ¥&4)$5 ¥9919 
19f It99l9 ft® ff, 9tC"5 ffftFltft® 
91 ¥9 C«ftCn9jft^9 ^®T¥t9 mi 
1t¥C&9 ft 91 ¥19 I iftlfcfiwcif C99tf 
C¥t9 *9t9t?1 9t9tff9¥ 91 ¥®ftf 4^ 

«l?f<9l C9^ I C9 99 9t9¥«fl Wf 
C¥C¥ 9tf 91, C9®f*1 «ft9C¥9 ¥l^¥9 

999 fftlf fall Iffffftf ¥ffCf 

on i «rt9tf cfsft m ®tin ®t*r ft 
¥tf ®t¥C® 9tC¥, ®tC® 1t9t¥9 ftftntf 
nf®« C9lf 9ff | 9^C6 ¥Cf¥iS nfafttff 

®*lt®*1 Cf«f1 C99 I 


9tft¥9 919 
(Binder) 


®t¥9lf ftlftfl, "Cl. 1999^5 ( Utlfi: ItfWtlfH? ) 
(Decomposition temp.) ^t/c»lf. 1000 psia Bid 

>350 0'22 


nft^t®t^9-fjl3?t^ft¥ 

flift® C¥t*fftft9 

(Polybutadine acrylic acid 
copolymer) 

•tftltwfe® (Polysulfide) 



ftH¥9 (Silicon) 


300 

150 

90 

75 


0‘30 

0*50 

k 

0-65 

0*72 
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wi itititi iw&i i#i intit 

cm Tji *fin ini> ®ri itw ft® 4 nft- 
itm ^rntiiitfii ftiwi mu 4n &v 

ifel Hlfl i *t**i tfiM Itltlt 4 

*• 

wtn®fi ii ®n, n ii «trt*r I 

mn fm ifcr Itltlfa citfcci iftn 
41 fti! ci^ fi^i®i, w 

ifitit 1WI 4 1W4H in WW 
IJUtUltlJll l Itlll Ifll 1$¥ 
111 CTO Cll^ Hill Itltlf CPb 
^ncit% I ®n ifo 4titita miton 
cm® w citniitftftt wm ntni 

Itltl lllfc Cltfclft 41ltlft stitcn 
iti, tatn-ituti ifitni i 11 m 
in 11 i 

aft wm ilfti ititffi wfc ititm: 
(<11 n cm® miti 1*11 ii, ciitci 18 
it® ill m mifti if®n mitu 
llltl «Wf«R n 1 41 tit« cwf i-mft 

i<K itiwwcwti m iititiitwi 
if® iflll C1411 11 Cllflrtll ^ mil 
!Jlltl®4 41 IJUtl 11 I 

itnfiiti wrtfftitn mil 
iwtor mu nwn4^ wto 


fin «w Htn ®ii ificwi i 
cicitftrii fWhr i ^®ti ilrci w 
ificii i nn itftivtw i itf«i iffe- 
ftcn ®iw ®ti® itftcfttnri cfciiwift® 4 
iWi\ film itlfftfii 4 ®tftfiitfti 
Itftsftfimi fiasM i fclfifcv qf*ifsi\ 4 

itii fiiwitnn cmftitiiii, ifi- 
until! 4HT41 11 111 4!7t® ifa&llf 
C3t£11Jt<& ftl >ft 4l| Itlf 4 H11- 
futfti irtitfn i iiigtfii 4 ®tft- 
fiitfti ittetfciro fin cm wtfiitfti 
iftstfarcro imii mi ci^ft i 

Launch escape system, itfK itl 4tW 

mi wfr ^ifim in citi apft-fiJjTf® 
iftci utitlPtitaro fin ®vt« if®$ifti¥ 
11 Slffc cm fif«n in citn ifin 
itm i <*ft untft ffti f^afe ifc* c4tcn- 
utft citfti fin m raft cettciutcfti lift 
ciifei^fe ifo 4itci ci4ii cii i 72 ®tn 
lltlltflltl ItllJtllfr, 22 Itl iflltl- 
*Ptft® it!®, 2 ®t1 20 ltft#l IJt^flfiltl 
i ■ii, 2 itl cifu «ntt^«, l «tl util- 
^ftntl ®tWfll, 0’8 Itl Utljlfut! 
Iltft® 4 01 itl 111 1 



»RCTI C5M <OTa irINm 

fa*faia*laif% 


»[8n? c®ta faiatatfatl nftart— 
arcatHat®, ® fat® fa* gafa ***al cattaa 
«re®a ®tai i faata#tfcta ata cwn 
«rca*ti aacaa atari a® i ca ®t® <at« 
c®wta caata aitaai ca^r faato^fata 
c®ta ^(8 *rit»r*t»ita® «ftcfi <4*fSa ata 
ata*tatfaa, «wai5a ata ®ft-attr$tata«t- 
srtf%=? I <«taa faafaFata Hat atf® fcnfa- 
caW $f8 at® ct^ti ata i faata^tfcta 
c®a atatar *tfaatt*r« w fafaa *n\ aataa 
c®ta cwrta Twin faarni wta atafc 
W arftl I 

ca aa® «t6fa® *raif®t® mtaa c®ta 
faafa#ftta cfliwti fa<a hi *a. ®1 iwi (1) 
atlfli ®Ttfa® natal, (2) c*fa* rytatt® 
natal, (3) arf*ta*a^ afH «f®«f®t (Fluor¬ 
escence) natal i «taa $te natataatatt 
ntatin®* c®«ft® faatta ftata^ttfa c®tna 
«rfta aat aa i *ata* naa wfafa* n^fastne 
ntfc, faat*t#fai nti nataa car* 
ntntntft Hrta i ®tat ntat* nfaafa n^fasti 
qaataart® 3a nif®t ®K*at i nfwra 
®tai alt c*t* ai ch, ntawtfaH atari 
ntar *IB ft<a HI lat inPt ftw l 
attf t* 'utfa® nf!®t* 4*15 natal atn 
5 fafafafcta c®ta 5 faftfatta fa*®, a<^a 
aitft* «mftw c»w cant aai f*s*t 
itfaftr na afa ®TfPrc®a ««nti x^ta 


®aai nt»(t& ata ®ta faafatfata 
®ft* a«ii ata i «t natata n*faa 
0‘5% f«r*ta#ttta c®tna c®$tn aai ata i 
fasfa natata 5 ftfafatfa c®tna nt® 
2 fafafatfa faw ittcsrtcartfa* ®itfa® * 
*ta* ctffci ®Jtnt*fan n^fafat® hi h i 
iti ®tna nttar ®rrtfa® *fn* Hta 
na 1 fafafafeta 10% c*fa* canatt® #a fata 
ttf nan arena attar natal nnft 12 fafafc 
^fata ataafa na 'gta fata ic®a a® it, 
wf%i at^cs laattat at®a f|8» ^ata 
ncv attaF i atfa c®tca« va^fa caai ata w 
ataia af^ttar f* **& cwat® 
ateaiatai aia#i 0*25% fnata^fata 
c«taa c«wta aai ata i catata? nnfV|5 ?tar 
wtattfctirtfH aWftaj «rTta<atata® 
hi «rfaca«a> afara «i®tca aaai- 
cat acsa ^tcatf fa^ataa arai $tntsta 
^tai i <<t 0*005% ^afal ®ra 

nf® farata^fata c«®ttaa afaaH fa<a 
hi ata i 

ca«ff fWfaa ♦ral^l-faala'I atfata c®a 
cat® 4®(5 fataa aaif®t® 'artaatata® 
list® as® ata fat® catatia i ata cat 
t® ®jfa®tata®t® cyttatHta aaara^fa 
ata «afit fa^fa ®t*rw aN c®ta attft® 
aaitfa® aJta'i w <a®S» a^®fataa acaj 
cafa® cartatt® nafafl atata i ®tc® «t 
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*r*fa» $f&j fB<M9 ftm *tan c^ fan 

BBt<TO 0 01% 4BS 0*02% fs?<TT wi w 
f« l 4*^1® f*if*i**ttB * 'bb 'aptBttfel- 
aftfro* fBWB' *refwai $!B '8wt*i*t*imc¥ 
$<* TO ^fTO®^ *(%* BtBttBT 
cnt59 ¥f! *T8B TOtB I CBBfoB 

b%9 bjb*i cb|, cBBttB trt- 

apfatfa BTOtcB wtcBi* mi w ?tn 
®ci 'Bjt*i¥tTO®«f*i9 ^vsrcB* «rtB*rti1 


cm tv BBffo* §*f9 fB$B TO C*iBB? 
flBt*l$tfrtI CTOB nfaBtl BtBBt* 4*16 BB«T 

BBifo CBB TOtBB I BOTf 

*rt<tpu Bw ntvsi cbcb bct arw bib. 

CTOB BW ¥B&1 CVJ «rftl I 

4^ BB *lBif®C« **f® aps *|Bh 15-20 
fafttfo BCBT PlBt*l$tT?1 CTOB 'BftfT 4B< 

nfilBtl fB<B ¥91 BtB I 


cm *rtWhi wft 


fasfa faBSCBtf B9 CBC¥$ B<t<ftBto«l 

BBif®«fa BBtBBlftflB BfBl WtB 
BBtBtCB ftflSStCB BJB3® 4B<, 

B'&ltCB 4m 'fBC5lB% *FB®1 4B^ 

4bb 4*fci to cftcsw cb, 

C¥tB BtBttfB* ®?J9 BJtBJI B^BfaB 
BBifeB Bt5l n^fl* Bl TO CB$ ®t^9 Btft* 
B^fiF B"BC^ fBIBW B'SBI BtB Bl I 
^Bl^tf?* Btf£Bt¥ Bftffal’M BBife (In¬ 
frared spectroscopy) 4$ BB Btfi¥ 

<t£9t*t «fac«W BIBJ W5B I 

4$ fatHB atCStB-CB^TOB ?f| ’FBI TOt. 
BBB C¥tB BtBfBft? CBkBB f8®B fat? 
'BtCBt*-®** «JBtfB® fStCBI *B, ®BB ^ 
£B^nfe nfBBtB 4TOf*Bfs» CltBB 

B£9» BtB TO n^B^B C<Nfa «W$ BfiR 
•tfMBBtfcl «9BB «M OT—’ 


4*1 W9 C-ttBCBB B f C*I ^ 

1% BstlB tfBFl *tf«B^B B$C® 

ntCB ? CBB1 CBCB, 4^ BBCBB 
CB\tB9 ^<B 49* "BBfB-BfipB nfitB^B B^tBt* 
W BCB& I $ 4tCBt<F-Bf®« CBtBW 

TO B^t^B CBhf&B fBCiB «** BBtBB 
BtBBtBfBB \<B « "W BJBB1 BtC»5 BtCB I 
*TI4B CB nf9Bt*l ife cntfrB BTBt ( Bl 

\<B Bl '■W-Bfo* BfBBtBf), BfB 
fWB BB1 Btl 'Si B£B fatBSBTBto Cb\bI5b 

• BBftft BWW, ?B*BBB,B?hn-l 

1. BtBtBI®: «rnt^9 ^BWtff® 
HBttBl* 4BtBl B£BF 2*5-16 Bt^aFB I 4$ 
4*ltBtB ^t£BtTOt®»9 BfBBtB 4tB 
1-10 K cal/mole I 4BICB ^C«B B91 CB£® 

ntcB, -rfvcBtBmTO ^ro'sa 
BTW BB 4 Vs BBB Bt«lfBf 

®£9 ff£B BBtlB, ®BB CBtfB® Bfl* 

«ftBtn fB^ BB I 
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sWift® «f®Fs Ml* ¥titc*n 
»Hc# ®®fci «ft5Ti •Wi c®r<s ®tt® i 
®t*i it®®i wtft, nt®®ttfa® \<® « 
•w *j*®i ®t®t®ft® ®c«® to **j®®tc® 

(Sff^3 cq^ «r$iB®C® 4^ 1C®$ ItWtSJ 
TOt®^®^ ta® ®®lTO ®T^f® ®* I 
•ttWttft® 1®f® « TOl M? 
•til ®tift*it* TO ft® fa^tc® ®fs®» 
<si 4*fr fcnqt® *r®ti®ti vfwtt® 
fen®tn® ®*i *ti i c®t® 4®fri ®tt* ft* 

3® ®C® TO®1 

<4f C®t»I® 4®* *'8®f*ir® *t<S® fel< ft®tt® 

®rt*i®l ®r®i ®*c ! ® ®tf* i ®t®*l ®tft, 

fsfW® ftft®t®®’®1 *1 ®t®tfa® 
l^sf-flfar (Vibrational frequency) 

lt®11 ®rtft» ®*® £®t® 

«®fel c®t*t®c® 4®$1 fl* fat $fat 

*TO« 4®fci ftft® ^®fa cfr® cto 

C®ey| ®t*, ®5®® $ C’tt’l®!® 4®i>t ftftfc 
f®St* (Amplitude) 'Q ®"®l® '®T5®ti^ 

^:® ®ft® i 4$ c®ft*!j®t® c®t®®f5* 

»rc® «iir 4 ®t?i c®t®® ®it® 4®t>i fa* 
f«rt® ^rfro even ®t* <w «r®r*ri® ! c®!® 3 *- 
fc® ®tc®* ftft® ®t® ®*f® efee® 4t® cto 
cw'em ®ti Ml* cvmtr^i ®tt* TOt® 
C?*1 ttt®» 4*t* ®t® fa*3t* ® ®lt® 
*itc®® C5w ?®® ®t*t i tpnfc iftti 
c?«rc® *ttftr, c*t® & rtt»nw ®*x®tf 
n^wfa «3r c®t®m to ®<®^ ftt* 

f C®t®C®* $®* ft<»fl%l I 1®4® C®t® 

4®1>1 ®fo®tt- ®1E® ®fa lt®*1 ftft* 
jpitift ifa* fantit ®fttc*T nt*"*fi® 
9pt)®P ®«®«ft c®tTO* nw TO TO 
®f®, «tTO ®*® C®t® 4®fcl fal® 

®t (ftto ift® to, w <& ®iiift 


fan* i 241 ®i, 4< 

*^1 ’ti s f-®T<T! mf®v® ®t® 

C®1*T ®®Ul f®CM® ®l®5 *nptft® 

fit® ®f1? ^*t® ft^® ®®^® 1 ®tl®^ 
nt®®tift® **for* ®i 
®®c® nt®c«i c®\®{3« ®tnt®ft® 

®c®® «rtf« w ®t® ®t®ft® ®titwi 

nic# ®t®ii c®tiW ®® i 
<4^ ^r»r:® fctfl* ®®i ftt 1 ®® 
c®, ^-®®r®® ®t®®t®ft® ’i®® wr 

®®i it®,—(l) ®t«® ® ®l®t5®- 

Wft^ I 5 ®® ®1 c|ft^ (streching), ( 2 ) 
C®ft^ ®1 ft®"5®®® 1*®® I £T®C®t®F 1®PI 
®t«® Tf* ^ ®®®tl® 1®® ®®^ 

®1 *ftc®, f®® 'stqi s l® ®qi® 
i 13 ? ®®t®® Htc® »n i <«$ ^ i 5 ®® 

f<fq« ®®®f ®i ft*r®\ i ®^ ®n 

sitH ®®W® ’“Ttqft® ftf^®®*l "*1*®® 
®$tc<5 *rtt® i c®t®t*^t® m 

fill®. C®t® ®V®T® ®ft® 

C 5 !^ (3n —6) a ®^®T® ®t'®tft® 

1®fC®® ®C*J 1®Htft^5 «®ft®t® itWt®- 

Hft cm ®®t* ntc®, c®q® c®®i ®t® 
(CO t ) iui5 3f8 *t®®tl 
ftc® ®ft® I (3 x 3 - 6) = 3 

Jjljf ®t«tf®® IfW® ®C® ®ltt®t5T 1ft 

cm ®c® i 

f®tn ^tf®wWF. *i®r®«ft® 

«c®j:®® i®r®-®it® 4® ®®, ’j®® 

<j®® i®c®® to *f®® Tf®® ®**tt® 

rpw ®« 1 ®tll ®[®®ft ftc®5®tqt® c® c®t® 


■ 2. ilnf®^ *t®tft® 1®® ®t®1 lt®« 
ft* i®pr® ®c® *tc*it®-®ft 

c®tft« ®c® ntc® \ 4l iftftv 

w mft’ft®® ^nftft® to 
»w®®i ®ti i 
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Jfiqrs *|t? | Ca C>Plt* ) *?1 at? I '®t' 5 >t'®tft ’ll*? aft*t? 

-stft'® im*, 'st? at?i * step ajtatc?« caat? ?fa ?ja?t? aai car® ntr? i 
pa WjasiW a&PStC? Wtat C*fCa (amtfa Safaa-ftwtta Wt? 

^WI *|faK 1? If*? C^i a? ) I WJ W*J< *ta wft*t? ¥l?« I W 

fiffft? *f 11 Jpaa* faal, fa®lt^ Ufa ?tat?fta Wtof? <5*f? Caft fa"!? 
ora atta cafe *a? ftrt? 'WH'Sf 1 sPC'S 1 ® wtaf*® *c*i 

ijft^ 'Q Step pa a^al aata atr* ai • orfc aattflS wfa* atat? af#? at?ar$i 
atai a?t? <*$ pa fastca apiti, ®1 aft* caatc?? afttcaT ca$ fan 
wtai ataca <4 «kp fc®? atm cac® sfw* fc**iw m a? ^ 

ntw i *ftw« atatcai ?tat?ft® fafapita (ate® 

®tf*1 fawfttal caat? staWcP fcnfasfo' fan atataft® 

sit® 4 ? an? aw? fiiatft* aaH w**? «sf?l *c? ) caa Ptft® ®?i a? • 

\fh cstaat? cafaa wtfaat? *r?r*a i arcfrt- fenfv wasta'*!? caat? afar? ntftcaj 
aftft® cstci* ftatfa* sfa c®ta?t? cafaa- fafatft wa *?1 ?ra 1 

a p| arataftfa ata i faft® ®artfp twat atatcp onat? esc? caat? a far 
c®tai ®a< «rc?t®aa® oi«fa c4?*l aftawtc? at^r wtat® afa® att? I 
nata wcw c*\"tac* itci atatcal a tea awiaws &a? aft*®tca c?tai ftorcaa 

ar»? FTraaa'wa faaft^ I ?tc®f oiat® ?Pa aja^ta ^ai ata f<Fai— 

ffcfwMtw* a^nt^fa^ta toi- fan atfaa ^vatcl? fa^t^tal ^ 
nstn? c»iata -?Pa aja^s i tc« «rga ncaaai stfSinw ®a^ aaaf« 
csttaa fn^sr facaf waft's cafSai aft «nt faaca ao& atsF^iT w^ra mzv* I 
wftc^tt^? cat^ faftrs an ni^, 'sea caata ft®tca cafattf fta®i 

carart^ caata afwa atatm wi watattn wn, ^ta fa-r«r wtcafsata acar ai ftor 
4f cataro ** uprfw aana awt cwtvi nawtn *tt CTrcr5 ^ ^ 
aitftn c«r«wi at? i was aiat?*t <tsft^ faowtat ftata ?t?i w^ ®a{8 faata 
§ntt? wt^l? ®af5 wt^tnstc? fta-st? cwcw a^ra^a caata aftr fttwn w«i 

a^taw ca^t aa? a tot i caat? aftr ^jtwfa - a? i srfsfft* aft? ^ w?a?a wn^ 
wtaptw ca^ntaajfaoFs faal *rtn I ftcwaftat ftat^ caca* catai ai faat^a 
cnt? aftt car 5 ? ca ^tn fc«.*w w» al^a'srca ^n? wtat® atrai 

wtv at?j faf®? al^ca cwtw c«r«?i at?i owt? ?ftr? ajaatcaw 

iitaa fa atataa ^atc? cartel cam at? ai. at? ac*i wear*? ataai i a^atra 
«n ftvi tfn al^wa^«tm«rfta^ca 20Q0 nt»« «^ra? catat? *w a?s a? 

ftatftf, i atc 3 ?'« c«iat? ?N? afttcar c^t^i wa's: 30,000 ^tai 1 

cam wi c*wt? aft? atatrar at* 4*\ wara caat?-ft®tcaa 

ftmrwa hw r* fiw (ajta '001 &?f* « ^cafaai \m itPm, 

6 
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Sf'hta CTO* 4F5 wt- 

Wf¥ TOC* f m C¥C*tt fcwtf¥¥- 

cn <£*tf¥¥ celt? c»iTO- 

¥5 ¥* ffav ^c^rtfra *H* i 
wt* 'q cwtcw fc*r* cAfa nmiti 


[2-Htf 44 vm 

119 1964 5Ttt*f &5«tf¥¥ 

i itfut* ftPrl n«ft«f% 

« wrre,c¥ c¥twi *p^ti cr«n vn 
^rttcw c?c"i« c«intci5 tow 
*rfa$ TOt* f 




«fw» wt^ 

*rr«N*fa sappif* 


«riqn ^ wtfi fan *¥*i -tfe 
<ro **nfV i c^fa to—'«pPt*i 

TO1?f¥¥ 1%, f^feSFltl if* «w Clfa- 

if* i ii toj cifaif* toii ¥tTO* i)m- 
TOci* to i «tpnw toSIi 

«rt*fcw «Tl^^ ciVsif** fens ¥«i 
«m ^<f*ai 5j#s c¥t¥« «Jtc*l5 

¥5 I 4¥«1 «tTO TO* itw Cl, 
filtfr C^*lf*t¥ ¥t¥¥¥1Jtra ¥tt«F 
fantft* ¥51 1"1C# TO51 5*fif¥ 
fait* I fat 4¥$ <5fTO C*TO ¥C¥*C* 
Cl, *fcl ¥"►(< 1t¥tC¥5 C?t4 ¥11 ¥t*«l 

11 *t«l ftwi ¥tC*§ TOal CTOf* «f«fq 
¥111, *f¥¥to®!, «ft¥f%¥ *Jt¥ «f*fe ^5 *n 
4«fal ¥t*tC¥J^ *t¥*W»t* «WMfa W 
TOC* I 5^¥tC¥ ifilMJt* f¥C? C¥*1 
^tw, ¥f*1 TOt*tC¥ It* Nt*« TO*t9 

¥51 ltd ¥t—<*¥¥ f¥, <**¥ TOC* ¥C¥ 
1HZV\ C¥, *TO1 *faTO <**fif¥ ¥¥3 
*p|1 TOtlt f¥Splft« TO *tC5 I 

1850 TO 1**TOtfl n?»rtC¥ <fl¥¥tu« 
*tc$»$ toTO toc* i i9io it* i*« 
mi ifa* *i^5¥?i Mu to «c*c* 
fill CTO «W I960 TO 1*1 «Hf(%¥ 


uti « tei ml *j*^i ifa* «ft? 

«r«¥5i 65 to to ¥cto i aw**TO 

ftfcfaTO lfc-fe<TO¥ TO*** 

¥«¥ W1t¥5 ¥C5I^ ^t¥tt¥5 «faD«> ^J5^t5" 
cat’ll ifv* Btfftri «ics?¥M"r c^i rs mi 
IX* I f¥fef¥5t5 iftF 5J5^l£55 

¥¥ ¥5 I <*$ ifo-fcvitw ¥3PIV 
W¥5¥»1 -r?5t¥C*n5 ^¥f5% ¥^15 BR 

¥t5 Jill* (Thermal pollution) I 
f=ifefanrt¥ ^*ft5¥¥ti^ ¥¥- 

«ftt¥ iwd 5H5rt «rtlt«f¥ 1X1 m ¥t5 
TOT «fg9 ^<5J5¥ ¥1*1 <U5t^5 it^l 
¥V«Pl 1*\ ^tS|5f¥¥ 5Sntf«5 91W Itll- 
f«¥t5 C¥t¥¥ C¥t¥« C¥t" p tt^5 ^ ttWtl 

c¥lih« c4*ft fet¥i ns WX* I ^*f¥ 
<H¥tB f¥^t¥5t5 *lf5P-^nt¥¥ 1 * 5¥tl« 
C»tW «rt¥ft¥ ¥55^ TO 1 * C¥t^ ^t¥l I 
¥J¥¥ C¥\«¥fe5 f^C¥ ifi 
f?ni¥¥ m ¥«:?¥ «, to 

¥t¥?¥¥jf*f¥5 *\zm iTm i 

cAttifa w*ta* ^»n 

^f¥flt¥ 5Jt¥¥^8tl5 ¥tC«F 

*Wtm f5¥tn, ¥¥¥9f5 ¥5¥tit ¥^1^ i 

rwn*t i 
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¥t»rtt® «rtaf%® aa®« ®ta wtn® i fct®ta 
¥®&i ®mi ®at« ®$h i 'tffaFatna ^afefa 
®rtata «it*iai Hinata ®at® ntatai hi1 

CHH, *Hfatfa, HtljWH flf®* n* $®Jtfa 
®*f®at«rH v«:f3 af®t® art*® ®aca i 
cnVanfap ataa fcna f®$i at®ttHi 
«r®ta fnrta ®ata ^a h®h fa^tf*- 

atCHl (Horizon) ®tt* ¥t®t®, ¥®a Ht® 
¥t<faf® Tff«1 HVtf® ¥11 Htea I Httft®, f®* 
TOW W W ¥t®CT* fall 

®1 ®H¥ ®t*l <fC9 Ht®tf HI I "tfe fcf.’ffaCHa 
m* pfonfirt ata ®faajc® mta fevi i 

cWhWfv HTHtfC** ^1%*tn 

®<afar cat® -ffapa ^nt«rH catt^S h$h 
*¥« HI i 1901 #t® ®itfait®tfaata 
•ftHtWHti atfafea Htatcar 4| Hrt-rfv- 
3 j-p|s 4ffg %\n >®fa ®ai ®* i <m 

®ta® a®a neat caa> *$ *n fasten 
cafaifapa atattar 20 ®nhf®'n"a* <w 
¥titifa fa®$ so Hrtafovai Ifin «i¥® 
®ai aa i mpjew esstaa &t¥t* 

c*ffa*if*a fcna *ta& wa ®rfcatn ®at 
at¥ i cafaifoa ¥faw, ajaatcaa catfci- 
*fe &t¥® f®Hfi» [ (4®)—c®a*iatar caVa 
"ife nat® ’ftaaai; caiH-^tcfr 1000 
f®wt*atfc ca f«tfc g&fe 

fafa® atari, cnatcH ®£ fewstn Haiti 

* 1 x 1111 acai ($*)—fafaa ®ttaa w 
"if® 8 JMa ¥«, «fitH®: ari *tkna mv i 

&chp® HtatHi *t* ftfea c*rt*r enfa- 
"tfaastfai® nr^HaiT^f am few ¥ffeur*ti 
feffea ¥ enVa®^ c®ta «r?f® £®fa ®ai at* i 

( f®H )— 1 ^HdTHf CT-f^ftt® »P£? C1C® 


®tH*rtH loo cant«atfe acn 

»rrattai ^?if®¥ -tfv ^*nr ®ai ^ca i 

^atc¥? Gfiwfo *rm 

ffata ^nstc^a nt^Tcai c»i\a«t% 
*T<^caa «Tfawta >i*ia ¥ca®{5 «rtat®% 
®ai hch atai ?a»ti i (1) ¥¥faf-t% 
ffaiH ^*r®r^t5a cH\a-ife -sr^rna iU$i* 
^c<a fwr® at«rc® ata <aa^ cnHtn cat® 
fafafa® a$f*a*i c®! 5 ?® <® ¥tw H^*® 
®ai ®ca i (2) ca\a"ff®« affttfa®^ aafSt® 
Hltfa® ¥a®t2f^¥ ®ai ®ca i (3) ®nt^fa® 
cH^anf® 5 ®ta®f3 c«fa® acaa Ht^tCHJ 
•ffaala c®tn® 4® ®tcn ®ai *« i 
^ ^tCH caa %a ®h *ifaHta at^naswa 
citil ®a w 4®tH cat® aft ® Htat® afi 
faf®« ®t® *rtta~cHfat® H«?a caeai 
vra®ta i (4) ^faala c^aafa H^«t®a 
¥til6 can «ftsfafH , f5 ^ffaata "i% «®i 
®ta ®i faf«a ilv fa®aa ®aafa UHsf^c® 
earn ®at® *ftta I 

CH\a“ifiF H^aft^a a?t¥ ®Raa 
fn^ta ®ai ®ta ®tu®i atm %nsr? 
^ttHfi®"® «ia®ra afata I «rti 

35,700 f®t*itr^fi ¥®I8 ®t¥ fafa- 
caata >rat®ata «jaita * 15 fa® c<fc ^ 

«a®{5 ®ata 1 ^a<5fafi» «ff®- 

f?H -a fata ^^1 ¥ttHf®faAa Tftt*a 
f®®a fata at®tat® ®ata aan «a®f5 
^^rtHtfa® atfta, ®aa ¥»I6 ®ta 
¥¥®taaa 1 ¥i« ^n^a^faa ^a^rtna 
*t¥ ®twa atar 21° f®^a fit f®a 
®H1 ¥ti «rtat¥H ®tt?a ^a®« 
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mm 's r 24«r a*. 4< *w\ 


13,200 f#C1tflktfl #«31 tra#fa I ##tC3 
’jfafa C3 C#tl« ’111 C1C#fc few 
liifc# $&citea #aiw i 

*tfe* ^fsra 

ftfi*i #di-cicia itskaj i$a«: 
«rii cic#$ cifaifec# fasivif^ 
StfaWa cth F1C3 I 3^3Id 1C3331 #C3 
C?31 3tt<# Cl, 3*fc*3 *rwft*fa «r<-*lfialff 
#1#1 #33 #tfeK#t«fe f>ai mm I ifa- 
ifa faK «W31 «rjtcaftaf5# 3*# «P?ffei 
ittfcir* #cfcl-C#tfe {#31 afefdl C 3 £# 1fE3 I 
latoi $ca cm C’fcf C3. an ^r<-nf^<rtCl. 

cm *—njtfaati #tciRtl«, fafw1 «jtfi 
«FC*f#1 £$a a^-ifaatCf ®fa ifVf#* fel- 
cit% #** tea «f<-ifaatft9faa itatcai 

«lfl| «m *K« lf#3 *1tw #31 C3f« lid I 
^R3»i #as i*t#tnf*# *H* cafsft^f# 
#13 3tt# ?S?3 «l< 1 ir«3tCt®fl *i 
#caii arta.wta mu fea» aadasttfc# #t#ta 
#3Tlf? «Ttf3?tC33 csil 51C1 •ptWH I 

*tl%s rn° fl33*l 
few ifiPIlff 'Uf3fsf3 t f3fC33 itgtdT 
^pr #a#-brt^ra 2‘5x io 7 f#cit«alfr #f%r 
'jfta'lt# #tn ?C3 i ji v atfci&ftfetca ife 
mi ## '€3tc^3« #3 *C3 I 313 $3# 

Mia afar few al^atia fo#a Rea atca 


( #f Clftfa&td 100 C«tt^3<3 f#g #d ), 

#31 W«: c«tca>a arcitaffe i#r #31 

3tC3 I #fe 133 3t!5«1 Itffl# 

*#3t« flfsH 13 I iffc fe<Mt#1 #3< faffes 
l\* #ltaf# #3313 #C37 fafsa felUC? 
mi 3t?3C#^ #1# #31# #E3 I 

6*fa*lfas* at?K«fa eftm 

^faa^a f®i faxifftfeta utifafak 
C#tie #¥ #td 2 X 10 T f#Clt«lfr ifa 5 
iwrw c#ai ita ^ #a#-£^f3 
afarafac# casal ^C3 1 few ift»i"ij ##f5 
®t|cmi C3FM #$* facifac## lt?fC3T 
#$ lR?C# Clfal #31 313 I #^ CltR# 
iRf ^3 «i<-ir33t^3 linear faf^ff 
c#c?y fi®3i #31 i 3ftr 

3tr« 1?tc<3 C#U33 C#t3 if# 

itai #ac# ii ntca. '#f3 #car idling* 
Ija’lfR' «H«W #31 3C3 I 

Cl\aif3F fe^ltll «l^T# 

313*11 <4m #llN7 3)t*1f3 3C1 3C1 3C1« 
#£3 «f33Jc# #1 fabric# i^i ^tna i#ti 
cn 3 1 fiSftat* ife-fe^iN# 33 *3cm 

«fC1# 1«®r '“ffiai C^3lf#C# t#ti® 
3731513 #at# nt3C31 #33 #f33JC® 
lf#3 Itgtw Itf3# ^C3 3lgC33 3# #1Jt3- 
^1# #1# i 



•srrffa «Ftfaitc$ni 

ct* 


JTtutcsfTi *f^®r=??r *f9 vftrs 
nk *w 9t«wci9 «tf®& 99 l 

4* W9 *<f&9 <*K?W *f 9 ft fltttcw 

erf&Wt stqyr «rf«&i mfsrt i 

«r&9 *t®t^9 «M9 fuw «sfa«r 

*t 5 ^ flC ’ 5 stwawft « 
tff*M 'at*:® 9t^*t>c«r<i fe^rfsr 911 ?“fa 
"r^t-^ft cifrn=a fm n^ft afartm « 

9 t^fcc«n «r 9 fa 9 cfr i ®t**ft «rt 9 ft *fa- 

9^ ®M*j9<»r «rfv ftn nfa-« fai*t«i 
®t«j* w« 9t:99 i n*ri flt^m ^«i 
9C* 9$:9 a?ff9$ cw-f 91 ^Ifsf 9 ! <s>f*t:® 
csfti sf*9vi •ww Tfa p^i 

^oti trtfa sff®^tsfc?a *i®9« 9ts^®:?9 
for fa fi i 

999 nfirwft fftc* w fm? 

fosW9t9J =111 ®:9 5ITOT qfas- 

3«rifcr nftfwti ftfo ®:9& fof® *it« 
9FC9ft»t [ ^fa*ft C3®f«1 « Wftfmtf 
iW*i 4 $ »nw fmm «rc«r 
99^ fofa vftafiKW 

SfT&’faft 9 ! ®ft®9:9 «f«tW 

^f*«rc9r« stjurtw 999 * 999 fcdffoi i 

c99t:9$ «rfr« Jif^rff «fa- 

9ftt9fl 9*1 w, C»l9t« 9T991" 

9tf9*j «r>ftfl »it® *&, *[®7®fa «farft 9 ? 
•w #t9 •m 9i? «i3rt 4$ »rf*«rn'«!% ^>99 
*Tf9l9M9 9C9J ®T9f9{® *T8|1 

*fowr 4*fa ^mftr fHfra *91 jtbi, 9ft® 

ipf* w* wnt 9{9f®-9»r«fa «rt9T9*t9 


9T991 ®9j 9ft i 9far9 9t®:*te ®t9 nfia«i 
W 99*ft «r» Sftfaf *lf99tf9-*rf99ft 
9t9:« 9*. fe$9 *rt^9 w«i *ft99t:99 9T9 s ?i 
*9c® 99, 9far:99 «ftit*c99 m w j{5- 
99tC99 9J9^1 *®:® 9* 49*. WA^sU *J5t* 
^c«n «rtf ^w» ‘<Ntc^9i« w i 

c»r ^c *3 *faaan*nr «rtint» 919^1 

9HI fC«l I *lf->9fa*r^C« 9f-fC94 5fa«rtC9 
^r?r!5 9t^1 9t9FC^I I 4^ Htstefa* It U 
9f9fC99 *pfltr^Wfl « 9f9ft99 
5f^C«T9 9t^^fa fafffg I 4^ 9{9?t«fa 
99^9 cnt^fafarfa afC96 919^5 ^C^l I 
c^arw cm * cjfafa cm ^ 
4M 9f9fC99 5fa*ffC9 9f%9-99rA 9fC? %4c«1 
499 3FC9 3fC9 f««« C9C^f 9t^C93 f?C9f 
9»t9 srntfiw 5C^1 I 

ar«f2rf9(C«f9 5t«Prl« JWi 9tC9 9ll3l, 
9t«ft9 ^*rc^it«t1» 4t9fa-9^tf1, 9^ 

9J9JJtst « ail9Klfll 9tJf 95'9C'5 5 f I «TtW « 
4^ 9t^t«r*19 9fC9f 9t5ft9 tfMWf, 

*mt95, Vtf5 « *lfa9 f9C9 ij^f* flaw ffeft, 
^ « ^(*19 9Nt9 I 9FW 4^ »I9 

C9fal «Ftl»n at«f«ft*!t^W f94fo^t 9t^fa 
C9C^ 9FC9 9tmi I 

TfiW «f9C959 VtWTVl 49fa^t9 C9 >19 

W1I 9% 9Ffimftw, cnl *f9 

C99^t9'Ofna WH fi)^5C9 $tc?9 «r^9 
C9hfC9tl99 *lf9S9 ntwi 9ft I *1% 

*9*ft « «Tt9»f9¥ *lfi*19l ft'St’f, C9«T«1 
Wr?fttft9 ^ww. ^9*9 1 
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afia atta, acataa fen'srata ataratra, 
nt*tc?a s^ti «rnai araa*n <$Watca* 
c*??a:n afata* fatal *ai acasi i 

artotmi ncatfareai <«§ na af*«ra nfastaai 
aar^a i *atata cata cata srtanta aitv 
atnftaa fa*tfra *iaai <stc?a ai ?w? 
atai fa^v cntcaai afara nfastaai nacsa i 
afara«fn ca caranatai atfa «w«raita fcvr 
fa*!, «1 Sfl I <®fat?t« 4C*a ntatfaf* « 
mfcafa* n<ji fan ^a$ nfontnt i 

faC*! 8 ! *fa&<FC?S »na<. <^>r, ^la, *fta^, 
n*'ntn, c~na $«jtfr c^rc-rfl 
fanai « *rtntc?a cacna ^Tte't 3 ? ^faatfn* 
« vfacaa ntfa^j c«fc*<«$ cacna >$fa- 
mfa* ananfna cnna «it*fa* * <n®t® 
faaaq nt«ai at*. ^tcnc® fiNtfns a* 
ca, *•! n* an* «fti*N ftsrnts-affo an* 
•ifaWtl fant*^ Wfit nfanflT® * 
faffo *C*fan I 

n*cs5t«a? naif® *nwtw nf**rfa® « 
fata® ntsal, ^®tt:srf« « =T9tc«® 

«TlBt=T CfaCWfa* *m **T*-f*®tcn* 
fairfa <nfar« «rtc* i fa*»nfa ntatc?* 
fcn* favatfa nfaa-anal’ « ^frnna 
ntatr?* fcn* Iftnn* *fa*-an?l* ato¬ 
nic cnaan* nifa «wjat*f fata® 
an*-f«®tn <aaa« ^afa® *rtzw i amtatf 
ft ft nsatift nf*nf«® « fafa® §fc*«r* 
afaa anto® «p<h an*-f*®tn ^aa« 
a?*fa® *rtn i 

afaa-anft *t?1 %4 ® nt*t*4 an* 
fa*tn« ntatfaata't **i*c®n afaritta* 
**fa "fa* *«w»’ nifa «nratit nf**fii® 
« fata® scare i ?fai «ta® * *t®*tia* 
fa^atwtra fata® ca%*®tn mar- 


*ft®*}fa*rsntt*ftfa®at*fan «w <wft 
Vtotnro* fan^a fantc* nu *c* 
aft* i >a** fa, nan n<®« fPH ®ta® 
* 'Wtcfe* c^'fa c^t 1 ? fa^ai ’ifaa 

faw-ttar ^»ra*i 

lUf : ^ i 

atttto wtf«Mtc'5T 's 

flf% 

wtfa'rtc^ja 5?na®fat^ a^c?a 
at^r^f, wfas c*it^cwa ^5la * «wtotac«ra 
<9fEsr faf«fi rt^atfa ttaacs; nfa^fRs ® 
fafa^s i 

atones fa ** : w ^tca *tfa*fiF5 
am artr® at^ctai emt* « 

^a: 5 ® ntca 1 ? 

facaiat® ’BfaTa^r «Faci> ntwi »t-p 
amta 3rc« aift catf wfa’fta 

*)f> atraa cnt?t«iaa <itfwi i catcaa 
«it®caa ca’tai caa m atata «fcar aca 
acai aftamra atartas atai ^c®i i 

^cna^f« aa*T c*itfw* atafe^a it? 
*mw\ fa»r i «al ®tra fc*a afaatai 
ca^tc^sa ® ati caaa afac^a i ft*a 
caat»r aca^ ^ ®ai *c<®ti caatraa 
fena gtaa ?tt^fa ?ai atarsi i «ftrai, 
at^ta «itaata arc® afffa aa«fac®acai 
a^aif wtatat atai i ^ ®tatat®fac« 
art®iTla at«r *ai atac^i i atataa can 
«rns ^c^i i atflcv «r-i^ te$ta« atai 
fc«i i 

®afc?a ^Stasfna ataca entm artam 
cic? atai *cnsi i natca atfta cacatacaai 
cam ®aren ^Stcaa nten *raft« a*tg 
ttraa cntatnaca a® atai awn ^a 



<*f«ra, 1971 ] <*rt?to wt fiHlwi 239 


awa wft^rtw atwa aatfc <*< -fa 
« ®ta Hrrfr ataata mw Vg «ttat* 
amwt 1 fcna caw 4$ <«rtat*®fa* aw 
a®tfa ?wi I 4 *fa acai fiw 
m <aa §aca 'eiata wiw at aratfa 
**1 awi 1 

caantaaora fCtori «rc*aata citfc 
*wi 1 ^caa itwr vtitwi faatca ata 
*J**ta **1 awl 1 4$ wtitwtv 
*wi 1 ^i?lc* cat’ll feita atawi 1 
fftcaa aamw catai«caai wtanta *t«m, 
c®?i $<sjtfa n® ww atai 

fwi 1 caaatwaa a*r*ta ataata '■mat 
^&ts®faa staff w wtfcattfcl ataa a® 
artani *W awi 1 ^atatta wtfe wtfr 
amnwi cm ca*nt*m?a tt*m, ca* 
tariff* atata catatcai m\ 1 aw* aft* 
at*wi vtwfotv tt**! artawa ^Bto 1 
$&lcaa f*ma atawi fcfrtf 1 at^ai caw 
•Itafo «W caf«ai fWl 1 

ataacaa $!>lc** wt?« 5 tf twi 1 stora 
atitwi ftatW ?W 5 *t£ * aw axafta 
**1 twi 1 trfwa fcaa afrwi atwa 
wtfcfa 1 ^ftca Wtt atvcvi 1 afaaora 
$ 5 t*®faa *twt atawi »r^a «amfa% 1 
ataaora ctwil awtw am aawi 1 

mm attca atawi «rc*fa t m ! ® afta? 
mtaFcta $ 5 |a 1 wattf* fcita atawi 1 
$\m it? atwa *t «*1 twi 1 arhWti 
*tam* *rt^«i at*wi, watt caw »ww 
nffiiw-ifoi 

• 113 ^® tW }tft f*fs* *W* *tt 
fafH ft«i; —n^=r ® *tw®ft 

tfoa f?W, *ft$*a« afra-nfatf, «ftft*~ 

w nfoa ftw» irttaa 


•ji ftw, a* fc®a-*t< taw, entity 
m ^-nfw f*rc^ 4ak *ft=r « ®iwtf 
tstf? 3 t«t^t 5 ^t*ltfl st^n ¥C ®1 ^sa Tm 
^fi* to fwc« ^w j rt: 
u! 3 ^ «fPr ®tn **1 

m sfttnti -si %<i 

«rti»ti «rm ®w» ntwi c^t=r art’ll 
^a^ta nca® ^n^s« r^?i, ^1 
caaata ms am $ *Wt* *itl 5 ffa 
natvi ¥al ?c®i 1 •laitv *ttii>, wfif* 
wpw% w at* ‘ 4 m wti«n, «rtcn ttt*r 
artwi. natf? *r® *tai ?a, 
<aa^a wti*ii m 

facafe® awl 1 w*i, w, ati ai 

ytznw m ^®Ttfa ttfw ^ 

^afa «ata W aw ’W awl ai t 
5^aa «rcaiata «rw^i ^c?a ®rft» 
aKw ® fs^iaa aa«fa «rta® %”gw itai 
awi 1 $ta* ^tawa «fa «ir*wi 
ca^l atai ar*i 1 

vfc^a ac«rr wi **\ c?«ai ac ®1 
?n 1 nttHtPr atff caw awi va at®ta 
attaa «tata aWt* faia n^wi <n*< faatfa 5 ® 
awl 1 cm oral ar* ca, ®aa afv 
aa^a faaataa'ta f*wa®tca nraa *at 
ar«i 1 

atajaa^a ms atnafca «ga ^ ata 
cm atai awl 1 atatfcaa «rmatcaa 
»ttaw catai wtiai atac^i t ^caa 
aajacaa atta 'gan^aa» atawn 
ataaaar c*V® ^aata wt» atataa-aw* catal 
wtaai atawi 1 ««l aa cat^ cat^ catai 
ataata cat^ orrt? am of tan awi 1 
4 ta ® aaca «rt*at* artaata ata^ 
catai wtaai mw atai *wi 1 <atwa 
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c*btto *fcnti * ®t? TOe®i l 

artwtntfl »««TO to w wc®i i 
TOt« *1 C*TO *1 31 

‘csfaifV Ufa 3rfa« fat®*r i 4 * &t«ntci 
to& citoi wti»n it*e®i i A c«rt*n 
•tint! tou ntw, fan to nt* 
cTOi ?c®i ( nfro*i $«to® A w ntcw 
m croi i cmTO«far c«rt»ii 

■rtwi cto stu to i Atfn ntotiiv 
fsi*r nti c*ft®i to si i frontal* nt®i 
*ljr faitt* to$® to 4$ ntw 
1 w 3t®tci fan fcn*® *t®3 i 

^f^nr-f^irtn flf« 

fa ntarhfaft qfaro ’rttfa* ntsfe 

5TO 1tTO> fa® ItWflfaltWI CTOS 

•live ®w TOr® ntori ctotto- 
wnfa® 3fro* *rccn ^tiwi *if%^t*r 
to 4® »w i «rw stos to 

^3*1 <43 «[tTO 33 <«TO3 *rTO 

TO i Wfi swf wl to w 
«nji> nfctor 49 uitoto nTO! 

5TO33 TO «w «TOtt3 169 

<4TO3 apifa I TOK 5TO33 TO «fTO 
<TOl A «tf3®C3 441 <4TO3 ^T*tt=T I W 

* »fan 5TO TO TOHTOl I 4|S 
<TOTO 961 <4TOTO TON I ®1TO fa^ 

* farm «ifwnr cto® ‘TO^fai nfa- 
ntn fa to. ®i itw? fafarn nton A 

^ cro®t3 *ffaro toh sto «iTO fror* 

« $ti wffi cro-cnfa *f® 

Uto1 «tto qfaro* ntro ^® ®new 
tart* nfai-^fi Uto i fa®fa sin fa- 
w new *TO« 16|8 cw-cwfa qfan 
totoi we* *tTO f4«ncw i«- 


n’n^T? wt^re 32fe nPfi ntfw i 

?t?t« itintn, fw^nf® ® ^wrat* 
ntfwi ® *if*ww 

nfwt'Rtf wet f*r^» ®v^c?k 

cnrttw, nj»f*^ Nrtft nt^c^ i 

ff«i sif^cfl? f^t®*r Wv-r CTt^t^fe A 
i f«rf ewten ntc^, cnl 

n*{«n®tt4 fintn wiwi fwtm 
«tfe nrefft fn«*rc^* v n^ 
tfe< f%*af5 ntc«F^ i n^ftn 

«fwn *t* ntev i 

wtew nt*ie^ nte«F to nfaftftfc 

wi t « wn« «rc*fj <rtcr 

'Sf^fltn ^i ^ « nw %i<«ran i 

we*ni A nten nfc^p n^i-wi 

nn^ftwi *ifnfl®r*ie® *!&9fcw 5tfl*itrn 

utfi «f?Pw nn Mlc? i «i¥ 

A n?»i ^1 wti n^h 

w i 

*f*?OTI ^ fiW 1* I? CTO CW1 nh TO 
wzA «Rt*ti?r cwPrni 
ntew i sfrora stflntcnr <ntt*)?i « 
^tew « «ifnc«J^ nt$i 

^ Pwcw ^ iww c?nc® V5^ 

ntcni 

wSfi ®tcn f^fn® nftmfro 
^n^nr 'wftf-ii viw, ncfltw, w «M® 
w t®Jtf^ ft«cw ^ fro fat? i 
A$ wru^ mv <nttL« 
cnhppn §cto nPrtn if® 8 « «Sw< 

«pKH W1 tl|®fii H^CW f«rc® «T415- 

»»in •tjrtifon ® ®rrcroi tw 
w.| <n®t4 i ns^®l ® twi 

*jfn««fi5 enk^ ® ^®1 ®tw« 

^i®fn« ywti fe«® i 



241 




1971] 

afai vfatasa afara^naHfa fataa 
« faffei «fota atai «rc?atift afaarfw^ 
* faffc *tafaai «m «r*ttaa aaft«fa 
afataa ataatca al facia <a*fi> fat* <*ca 
*ta a^latf*® sen, f*a mfitw af*acaa 
5JNtt? TOft 1t*l^1 I *W af«FtW* *f*t 


« astatfl^a 4$ «f*ttaa I Itcmw **tl « 

f«*a =T515« ( ) <«$ C«t*N I WCT 

af%3t* C^S^CI C*l<f NSt^ Ftafat* aat*sft* 

^ata^tota *1 atftqfta^tca apta 3fC^ *W?t 
staffs'® %n c 5 ?^ i asaitfa® aaala 
trrA^ c*a? *if«st afaafe i atsai, $afa • 
tffsp^ ast?rt®a ca% 'St’t afasS mfe c*t%s i 


fawfrawt? 


^rtfrofe fiwtttew ftwifj* 

«rtfa*ta 

catffetafc sftsfasst-ftai 4* wn 
aitRfta *tswa, ata gfass fe^a ««ii 
foa 'e ifsaarf® ar^T i *«a * 1*1 tataa 
arat m ?fa® *ata faFt* a$t$ *aats aft* 
^tat^fat* sja*ta *ai a$a *ta i 
awwatatai £®a<?f aftatwfli **t%a scats 
faaait 1 ® feaatna, fa* atna « ®fs® 
astataca *tt«ra aaa i 

qipa $W 37 «Ftcasv W afla wat«- 
i»fac® fawtafai •tfcs* 8 ! ftatsa I ®tc® 
caat cats, <®fe w «pla«fa cto «rfcs £®a 
«ts$fo atai* feaa *ta i «fafawta\tai 
TO ’jfttla a^cara if^lta wfeii S®*- 
«rt® arar area <sta ca *c* at*, 
<** afrtfe ®ta artan caw (aap* «rf®- 
a** foa-fHtw *ta* *wf fea faffe* 
natf « *atatfai c*ai a’) i 

»i^ntc^ fa<& *rfipiM curni 

c?®ttaa fantaft* «ra arttfala fotataa 
$fefa®tfafe *s f«r«af*F aota njtfa*- 


cfetafira l «wf*f* facajss 

%*{ *ifaat*i «fa«B«, Sntalf3r«1 
*r*\z4 ca a-saT vcawa, «tw *fa 
’aKtata’l *rfasa nt«ai ata i 

fafa ca faata f^rcacsa ns»«atft facaa 
at’ta-astatna^faa ^ta gf>ra «ffca l 
at^ta c^tfe fetatfae ca^l wtai« 4C0 
cat!B ^caw ca^ ^Icafaata i f«fa ’sra 1 ® 
awcaa ca, *r<i ca »ta *i<f« 
wt=n «rtcf» cj?<s^a ca?tafga atatcar^ »it«- 
^aas^tca st*itwi ai^a aa i 

c<Fa ai, aa aaW ■«? wfanta af^'s 
aca ca^ i 

wtn* fatal*® aca *ptaa, at?a «Jt«f 
'HJlfaattaa fa^ta ^tai aar fata wti— 
ca ** aaa ^prHcSa «| fa^»i aat^J 
a**lcaa *afaw ayata i «t* aiw 

att, a^fc^ el-aWT ^taataa few 1 ® ^a 
aataa cata aaifasa fesfaa i 

at*rs«fw «fe aa aatt^t aaa caafta 
ca^t caatta ^t^faaF atatafa* a®fsa 
arttwr ^aa« aat^fa ca*r «ta afaatca^ 
fafHa w ata i ’aayta^ facatc^a fa^Hs 
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catfc fc^*ttfa® afaqnia 
lawn 20 «i«i> «rtcq q^srq c«*c<f, 
catf^^f qfsjl at* qwai 70 atfif * 
aitnj*if-t?ta -Tnb^si 61 «H i qstft?! 
qfacaffltaa *wl, c«itf1, W w aw tf 
^tstatcqa my «tta loo wiwti ’•r^si^rrt 

squ i 1968 qtq *rf« cqifctflwtwi 
■TWA 16 «t»r ^eqfoq qfpTW qflw 
qftffef <st«ta cat? ^ ca qfaata 
foq C<‘WtrTf watf ?ai **, 1985 qttqa 
ataj C*l$ *lfsmf e l £®q C*C#| 

«rrqca i 

fatitqa fs^fawa ai?» qtsfi? 
*r?H * 'iuaa *mc# qrhrs ®ta- 
qt« ?at^ fastcaa aw ?t? 
9 *n fefH i 

fcsfar *11^1*11 

vfrmvQ ?ac<®i <4*w fvr=? ^tqta, w 
^taai qsatantar wtftn ^f* 

aama sfata ?ts 41 
■ns« ar?a fa®tq*i «<rc« qtai 
aft qtfftw <*$ q?q fcqfaa f^rena 
ftaatai bt^ ?ai q$a **, <sta ca ft a 
«»twtc«n u--m atfftn- 
Btatoa nai ? ataa i 

wr*|4 cat? ^Plates arawta^pri *m 
^faata® a*t?Hst?rai i? ^fw* 
<*fc ftata stalB qafat stqfa i 

*& «T¥tW Ufa 

?ta? cqtfrsa ca^ ?fc ?ai ata alt 


^faafa ?ftwi w atqtaft? q«rK ftf«® 
?acq «tfl wf»m nfcata <sqta *«c»r 
«w *i i t* <8t « *iu q?q 

q*rr«fqtt<3 qqfa^tta I arwta 

fafe* wrtsni qfq<8 *m< a<R cqatra ?&a 
art ataa ?ta, w ^la acaj q?q wft 
wtia ft^i> ate? i rff tqfqta 

esta« \\m\ ffi |«*ttr®a c&tas ?fr? 
ftafaf^ ^^qt?a «hi q«a ^ca i 

aafwft ?a*a '"ifaUcu q"^< faaf« 
^ifff^a aq ca«tfa<, ai cq?f ^f< ?ai 
q«a ?a *n f ^ aRf®9C< “«1 q«a ?ia i 
cqt*&f¥^«r afa«F at? c*srtfen acqa 
qffftai P*f«a aacara iSqfafa^fqtf 
apai ^ai <?| ac?a (5ca« ^ 3 5 4aa 'qfa« 
aw aatK q^tf tw aTtafavi q<a*t« ^qfata- 
«f»it¥ W 9?i area i ^«aft caatca 
5lti aia*. lift* aja^sat^a aiq^a^qai 
alara nta« ^stca §^qfasr fat area i 
aftft"U>tatm bst qveaa «if« ^qjafa 
qataa c-iq «i a^t $$ faata na\9i-fi5tan 
afea caaata ^faat ?c*f*q t <sia bw qfcaa 
eta ntftca aftftqst^ai caa if faatfa 
caa—aftftq a«taa ai? qa^ vftrfti! 
'qfsa® i ftaa se^a w ^aa, ®ar*(ci 
aia^aa, qaetaat +n\ ^sqjtfa q^arcfa m* 
aatft-t&ta’kaa qfaara 9ic« ata i 

$ta nca stara ^fsf ^i itfvci *3-Ra^a ^taf- 
aacq qsrata «rcan f aata my astcaa «rar® 
qtw f? i *m.y$ *ttr« qveaa cia 
q^iea f^arra ca«ai «tcatqa i 
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> <ii$ 'tty <&?§ 'sjiPBi^Tsr <5?c“i i^r»? 

5 SS ftf ^S l 5w)p5 ^TTf^SUr-' { tWiXS*! ) S.^-U’-^ faf»3 <St?f 

l ^i- CgW ' -? irt^ ■£&# ^f*"^ *09 i 5,000 7?;fT9 *' 5 iy ^.15 ^ 

^rn^r^a? >\^' : 5 '®,i¥<ic r? ! -£? Tsf'KPr ~i:'’~ = ?'f- ^igt *krs t 'JK^ 1 


retaal ^C*fo at$a-CWl W «C«1 9Ft 

ntacai aft n*nt# catena anaat ?w nw $tanta atsa- 

cntai at* ^ffcw caf^awa i fas ^t»rn^s nta fit cafc ntsa-cacai nim 
n$tn I Ht«FKW1 ittnpl naita at ntsal PIW® C5t& c^t^ aW-WT^f ^%prff 
Wa *1t*3l CTO <21^1 I 

^t«r fifes 4«rtfam nttts &ta n^sae ca®& #fi>-*Nnr^ $fea n$ta 
f it«?l cats i 4? aacna fst*« ^wifeapr ^rante, *w ate* i 
c*Wcn ^na fcfas? #t^-9f«9f ft*ta *m ate* i ^ a*a $’5tafi> %$& 
cajtntcaa fo% wfo i 

«*T**fC5i ^-n$*** nfralt §(%cwa *ni§ ^f®r t aiM# fefw cacancafn 
(Nepenthaceae) catcas* V1 «<$t < 4 *$ **n1 at* I fwi, *tnlCT* 
*lt$$J «m®T, njt®W*tca, ^nfat, *fT«t=rr« nflWIW wfe m\ «f£a n^ta 
«f s 5it^ i nwasfat nac&ca sqta^a i nfaiVna <sata fWt ft* can 

<fl*-«4|*li> nd>* mi 4 vUt *tflBl* Ziwt <£IA at*! ?W« I 4\ 

nffirW f wta #t? I n$a aw 4* «f*t* fafc an ate* I 
ate fnl sfc>rfl 'sit^ci fw« £c* nta i fm a&®fna ^aa f%*taa 

foe* fastfs^at cntata ra «tai nia cafata *\\hvg *ttc^i m, aev nc* 4*$f 
st^nl ncfca 35 a* *z* cna i ncfca fe«caa fostei wat cata^js 5 * n^tcnt 
*eata afte-n®* nefca fwa «tc<s cncn ^ra cacatc® area ai i ncfca ncai 4* 
®t*t* *ta* atna «f®tea atca to w sea nta i awwi ws, *ta*- 

an *t*t« *$* «t*ta ^t^aatai ^tapt® aata a 1 ^ ^-*wiwa c?5 ^Ksca 
^tlwa *iw a5??r *mctf *tfai« aa i *ft®ta acaiasra m]m an ficjiai • 

^a faf«a wa ^rtfa®, cann—nrti®rf, nt^f^, a'afna^, «?itfn&^ wt 
wts> nwt< cann—n^tfnatn, cmfsara, mtn^fnatn, ^itnfnatn 
’it^at cnc? i 

nfew *tt«ta «ita»ta, ^ta$a « a^ faf®« <sf«ftf^a faf%a a^a aw 

atw i *mu cat^ cati? *tw, strata ai can a^s a® («fts fa^ta nai) i 
nttat a^tcata nt^ta c^t^i nai aca aintaifav aa *» capta ^tnaca? «f%a 



244 TO NS 1241 it, 4< mjl 

wTO i TOTO 11 cTOl cit& « w ii ifcts^ TOtr* lift 
TOTO TO I 

TOfl (Rajah) ltd fcf«W! *lt*1 TO 25 CTO 30 Cl* ft. 

■rai * 12 ci. ft. ps$ in <iic* cite? cit^f itft TOitflft i^t TO 
•fTO *itci i fcTOi T01 itTOfw TO ftH 5 * to 

•TO i imjpftTOl TOi fefcw* to ii s to ^t*fi n; TOT* itwti 
toi TOtwtift to TO ic«i to i 



*ftc*K*rc ‘TOifHt*’ TO* ^ cic* wt=*l TO ci TOs 
elite* elite* ftft t? TO TO* 1 TOUtfi citTO **i ii cTO ftft 
s TO iTOl i*i«ftr ifeiaft TO«f cito TO i ifci iw 

ajcTOfc TOlt TO^ffw i ifw TO tot ft* TOlwuiftcttfc. 

*rw i TOt TOfii* ifc*r4t it*i ciei «?9 t to to ftmi toi i 

§fe? TOc# CT«t lltfl lit* falfjt * CTO1 TO I 

*ifa«tPii ftro ciw TOI TO ci, ^ji TOsi iHft §fa? TO TOiii 
mil* *u TO* ci* cm cto rod* i foft itita TOitTOi ifr*r#t fcfti 
itTO to TOc* ito *tm cife at«fr ft i - toi TOlt%l ftTO 
Hgrifl ci, cifc TO *#*iar fiTei cot, *tie*i atft cTOtTO TO*ft c* TO*i 
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w I ^tCSt*, *1CT «tt«T ^fVt* fefa tffc 

^ffaftn $5 i $ta f%^c«i «m*i ci*t wt* 

&BH WTO I Itfaiw (X *TC 1lW! «OT*CTBRI fosfat* ^iTOTtPl* ^'oIt>f 
«itra, 'stc?* sjttts fcf*w* m c>w fav ow qtf>* m 

*IU I ^tf% Ufoim *& ®I'»It , T CTW CTO I 


( 





(tf-fa C^tittll sct^fV §fo*r CStM9tf*l «TO$ V I 

m fe<s* « tom-wfai *?tfawtffai, Www, «rt*ifsr, jew, ^clfasi «n?f® 
C«1 *m I CS?tC»T?lt^ Wf 1 * if|*fii «f5Ftf« ?OTi ^fafafl I ^PfPlC« 
9 it^sT^f*i c*rr®it?fa* aw vtfei i *tt^t?r %$ *rtfo cfnrl wire t 
*$ c<t*rt f-rvt^r wit* #tf i c«r*tst«f*ra fc«* m to* 

•nrtf «rei *tc* I 

^tc«n ^ c«rc* w «tf**f«rB **, w ^twi w* fafai- 

faspi toI uaufif ^ ^9[ wvt qtw i wt <$* =tt*t ^f-rf-ni i c*i& 
cftfe 4* *tfatsr iw «rt$5ft*ri its jQit <tftst«f5r« 

^ nmti iwj *fcs* ^tcfe^ci «?%* its t «t* *t* c4r?tf 
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•tw 11 1WW? ifllH* *W CW& I 1C1 1T«t1 citlt«fl tC*t RflSf 
^tiTti fora «itci i 

ifCI-^CI lfa$ ^fe?9 Utl 1t«11 C1« I UtfF Sft^tg iftfafe 

w*i* i ■*$ wttfrt iftfai it«i citfc if*ir» nifaffa to 

i f*fati inti *r* i wi f%fcu, ^itcifiwi, «rc$fin, 

«F^f« cm it e*i it*1 fif%s «t*n y tfiri ift* 
wn 31 i ifi«f®ra 35 *r<fn «fci*tn itw i §r«iw 



***** 


wwiw «rf*ra ^c<a «rcii «« cm it:® ire* ii t «rci*m foci ft*ti 

H>wv&$ itci, f%« ciratiti ii «it*rai cmt m its i ci iftfiw 
ifa n$ **, ci«fi iiti *rt*, irwffc *r$f« *tw *:i it: 5 ? i 
ft*tC11 C?S WKl* «1 «ft< SCI Itl I <4*t<?1 «ft1« fcfa? 

«m«e, itwi *i fifes i 

«tf«fw*. ^ iw* 



*tT3«rf*ts5ts 

TOT 'TO CW TOvft TO <OT&1 C^t3© ^t?l«tl H\VS 

c^trol fwst$ mus 9ft?, c*\ tos© «i*st faf^ i to c^si w, 
&5 TOlft* <*ftTO «r vs ’U^&'ta toTO CTOtFF* *r?i TO* I 

Jjs|?r 0F6H1 5 toi> l C*f 4$ TO9* TOI 5©, 4© ^1 3© <sfWHl *i©$ 

^?j to *ttTO, TO TO*ttol vitro t* «%, *1 t 2© ql 1© 

TO* *i©«f toi *immi *tsstTO to to toft wrtro araii 

®fn^ft?r i cto fcv© 31 wj towto i 

1 sit «w i cTO© ft* **i— 

CTO TOPS* TO *f* X *KW C^mv to x *©1 *Fft? TO X to x © 

ft*l? to, TOt*I y TOP* CTO to y 3^1 f?.TO* TO TO y to W 
TO'? «f*p® ^RCT, TO TOJl 

*) y» <Dp, ’i) £> *> £ 

2 sr «ftf i $© artzTOr -ire©r® *m « *rfcs i «i«ft to©3 

WfrSSl Mt* TO©* TOTO* <TO% I TO* TO C TO <H*F TO5 TO® Wf i 
TO* tfft* fato t* TO to cm® c?**i ton i 4*1* 4$ to*i cto 4 * 

5t*5 $* ( TO1* W C**ltt*1) to TO* tfft* fsito C?«*1 TO!l I 4W 
TOOT TO* JTfCT TOt*7 **r «lttf TO TO* JTtW TO* *ftt9> $* I *®T 

o®i, to* art* to* *if**tic*%, ai to* ate* to*> *tfa $ «f*j « to* 

*tl*TO »TO t 

3 SR iffS I C*t*© **T— 

c*t*l rot** cast*^ GW fol© <1? CT1 / , 3 v^, 6 /, i HJ< *t?© w; 

V) 1 , If) V 2 , ^) V 2 , ^) v 2 

4 SK «w l 5^51 «Tfo «tl ^1 W* 4m 2 C^t© 

&t^t?f C^CU TO, ^5tOT TO TO CTO I SHR 

wm, Jf fetot TO1 »JTO VtC’f TO TO CTO I TOW VCTt, «tW. »t^ 
TO, TOTO 30 ffJl *(C?r <ffWq c»f 4^ W T?t^1 TO f?C? TO TO wr 
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* Rmt* [ 24* *1, 4< ^*1 

«W* ffa m *5*1, ftsfa fw* *5*1. ^^5 R* 6t5 *5*1, 5$<R* *R 
*5*1,—30 R* 5C5 C*C5 I 5*** ^5 5TC 5t#f 5t5 C** I 

*£& ^tft 30 R* *:5 C* C*R C5% ^t5Pl *tC5 7 
5 *1 «W I C5**ft 5C*1— 

«raRt'® ABC **5t^ Ri^:*5 , w*Rr® 51^5 *:5i MNOP 


A 



*tMRwrt nitai 


*5f | faj^Bf « 5C#B C^3i^W5 ^$*F5 

5 s ) 3 : 1, *) /3 : /2, * ) 3/3 : 2, 5)3: /Y 
( ^5—250 <^t5 a$5j ) 

a*ft**f WHlWl * WTO *W* 

# m RfcRit* RRw, *f*i*t3i-9 



*trttfS9T 

c®t*9i to? f9®t% ?«ri wi i to cTOtira ?to% 4? 

?«n 9 toi i 1904 tltw stfaut* totw 4? jjtto ?*? TOrtc* 
4 $ TO r^-^rnsn «tttTOf?* c5C9sm«9 m 59 1 

1928 *fTO9l C*f9 TO C&t53?^ s 9C?t9 

w fafror 4?*ra taw? %tc9 cTOfa tor i faTO *m? toi 
9*9 ^?TO*9t9 ?{97 «tv TO TOC?9^f£ TO&59I 1932 $tt9f fTO 
faTOt&tf 49. TO. 'SJtfTO'S-49 ?ft5 TO9*tt9 ?Tt^5 *9 I TOWfo f9939? 
ft*i ttfltfTO 9i9c«t9 aurt torTO TOfa? fife to? *i3>i?t9 i 4 $ *rct 

fTO 4? «l|« SlTO fafW ®T?T ?C99 I W fwtffol 9t9t9 ?9t ? farrft 
?ft9 «TO?t9 C??fSF9 9?9 «|3tU9 4TO ftTOt9l C9, <TOfi> 

f*f?VlC?$ $t9l reTO9tTO? 9r»l TO ?9WR ! 499 f?, CTO1 9t9 TOfo 
^ft fTO* C5C59?tf®9 C?91 f9f?9®l TO? 4?^ ^*1 ?TOt*H I 

C5C?R?r&9 «ltTO 9jtTO 4$ 3t*Tt» f9f?9«l TO9i f?f ^tc^t5=rl 
?C99, f?« C^t=l 9^? fTOft? *tft99 ft I CTO9?TO TO 1937 

Hfcft? ft?*t »RftTO9t9 >1*9^ TOT? $t9 ^fM-ftflTO 9t9l ^T*! ?BR CT, 
$t9 C991 *ITO fafW roTOTOft? ftf?91 C9S? TOT*f1 I ft? ^ 

>wnr ftsstft TO. t. to * TO. 49 . TO 4? ^ 99 * 11 -^ w* tor i 

W951MS5 $t9l CWU C9, 9ft 4?1t> TO^?*M C?ft (Dielectric) 

9t«nC99 TOT Rtt»!tt?9 TO R£*W i$3?9 49^ TOc<5 TO? 59, ?1 
9C*t TOJC99 TO«ft9 9f?? TO ?f%V]^9ft ?9t?9 TO ?C9 49* 

4&ft *l$9 «lt?ft9 ^®lt« 19^919)^ «|f«TO $9 > -5115 C&HR- 

^^09 9WtW 49P^ 91*1 Wt», CTO^TO9 f«!TO f^ r ^*T 9C»J 

«f9tf«t95 5.9 I 4^ f9f%9«l C5C99^ f^? 6 ! TO *lfilf0V I 

v 

CK*R** S f9f^9U s l9 ^9 if* TO? 959 TO «f£9 TO9*tt 5HIKj>9t 
499? 9? f998f^ 49 ^*t9 TO TO TOICTR I W CTO9?« v f99f»t? 9J3J9 9t5tWT 
TO ap® to^ 9i ^55 TO»pto ?*tt9 frtt«*i 9 to to? f?$ m -n 9^9 

TOCI t SlTOtTO? TO f9«t9CT CTO^?0 v f9f?9t*t5 959Tt9^ f9W9 95t9? I 

CTO9?? v ft9W 9C3}^ C99W, C5^t9^f9 TO5 ftTOfol 1 TO ?7lft-C«ft^9 
8 
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wt* * ftm* (24i it, 4«r 

i*t* it* i *t*ti<* wst* (#m s *i) «t* kto, fcw ifem* *fto 
* tf® ® ®* fsmt*i, ^ar ®*w nt*ttc* f »rftw i*t*ro to? 
*t*1 *ttl CTO*f®,ftfW ftwtftCW ltd ^tf^Tlta^n I 

<*$ c*tf»i? to*to cro*?® N , ®t* ® *tro ^pitCT 

1958 Httx *i*Hfiiti c*t«*i croi w i 1964 *fctw m ??TO 

$tCT* C*C»f* ifcafi iTOW** ^*TO CTO*?TO ®Ttf®*rg 0 ®t* * 3FtC** 1C® 

c*h«tc* «wi* to* i Clint* *s felt? ®rf* to* <iw 

urcr ?i*T*f*® *icrt cto*?® n $t* nft 4? *tj* ? ?®tc? CTO Wit? 

n* TO* i 


iiTOTOt** 4l* 

* f*ft tow, ?f*¥t®i-9 


^3 

- (•nwftwtt *tft*i) 


1*-J$ 

X 3 

[x (xxx-)*» iftfl 
•M „ x 8 .» 

1 «* 1 »* 


l » (yxy*)? 8 


»> 


V s 

y » 


x {5 TO? OT« TO 

1 ft ii »• «t 



y 8 jj >• u i> 

x* 

_y* ft » » •’ ] 

t* 


2 *t—1*t* 

[ $W* fltn CTO Cl 1? 5t*5 lifts*? v C*H1 TO1, 1*1 it? ?tr§ TO* *ff**t1 
x ®ti* (x<l) i ?w* *ttc*r itw if *ti* ?? ornti cntt* <«i*to* nfiiti it?i* 
(l-x) *t**i itit* to* ci nftftr® t<( toi toi» ®tc® *w**rft*ti 
<1—x) TOr? i ] 
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*f«m 1971 ] 

3 1 

[WltH caflfere »|1<rt*1 fKf * 1 * 2*12 ^ 2 * 


(4t« 0M1 fl* tt, 2^2 ** 2 * > 

wt< vgi n*r—x 2 ] 


4 5R— 

[ 5^ fn cic* *itrt 

30 X 1 «ff £t*1~30 »w fc{*1 I 
wrera ft« cic v *ita 

2®-f2 1 +2 a +2 s +.+2*® ini 

- 2 3tf -l 

- 1073741823 lull 

- 1 Cftft 7 W 37 *,t«rt"4 418 frtf \ 23 W1 I 

C* C4*fr *ltCW, «%1 2 30 -i|4 it* fa<I *CM fcnirt ^<*Tfty» 

j iwtw m wus *tt« i 

2 s * -1 - (2' »)* -1 - (1024)* -1 > 10* 

srwK «w*i ntw io® wr* Mt*' lo T 4i l cfll® <.<H f#i w 

*1tC4 30 IW &t¥1 I ] 

5 m—3/3 :2 

[ 111 *tf, r-fCOT 4lW<, 

4|* - 2r /3 
b-irfa lt$-r/2 
.*. fargu *«4fa (ww nrrt'* 

«Jl!L/L : b* 

4 

_ (2r/3) a /3 ;2t , 

4 

-3/3:2] 




<2W >e 


1 I fa ? 




«w 21 ^fiwm fee^fa fat i 

fa-fc m, 5iwi * tifa 

fe: 11 «r%eto wroft w.stat >sjfa <*itc^ i arc* ^rf% c«tc^ 
fafas bw mtif»w *rwt< fa. 3 ?^ ss—'qtcra to ^ *i 
w i «rrtlwif fifasi «wt* fa. 3 ?^ faw fa»n 

TO TO I 

*itfa?w *f*«f»w « srftFHi TO^tos 

TO to ftwtftal TO'? «i^t°i tocs* i fast^- 

c?u <ifc fim *f:®t TOi c*tn* «. c?w* fofa* wch *h 

*cTO £TO *i—w«f»i toii *fe«r wm to TOfofw *mt< i §fkwm 
<*& wcx to 4«t «i 9 fat*fo *«w mtfos ^ i mtroi 

•ifatf* ^ts i fcfw-qrftw* fafaa ^twB *t*a ^wtoto sro— 
fefw* bffcp ^fa, cm-faTO=*, fefro* *ro to, TOt* w cm, 
fcffe*ni mfwt^sr ^sjtffas mtt! TO11 <4«fa TOt« TOP«fa 

«rtw—TO1 Wt qpw ffa, f!c«F* «f^fa 

*tm *?$ to i 

ft«tfhrt fSwtw TOfaft? *r«w *mfa* ®rfctwj Ww- 
*ww *WK to WV9 TO TOWi l <W ffaR SCTO^fac* 
«f«tfTO:faft*, *fiw * fwTOffa—«*l fa* carter TO TO **i 4WB 
<TOW ^ftWT^CTOI vtw 4* *l*tW TO b*f* t ftwCr^ 

to* ftfa* «fw? is® fct*im Isitfa wtw lfair-*tft* 

TOl tou *to TOW I 



<*ni, 19711 
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aW a tow 

fc:2 l>tWTO fcvtfai jfw f5to f«to toffi 

tol cto®i *to* i ^rtfirctotto^T to C9, itoto wwto 
to wt* crtti totro tot® ww totol topr *711 
59~to ^to**i TO w i *tosfa 9to3 'fstto’H to ftocto tot 
feto <*& toil cto to 5t#t w i tow*® tot* tot ^tocto 
toi toTO toi totw froiv ^talroi wtit i 

1) ^icwftfinr «ra jTO®«fto—■tosftfa* «iti mto* to 

^ tot to fato 9**r^ «cto i to tofts* m fTOii *5ito 

<to i arot to 39 »it#i i tottoft* to wto* w *& ^to toi 

<' 

^T# CTO C9ftt9 toTO B7F3F <fR« CTO ^*fci tot® TO Ws TOl 
^ftotto '*?$ w i 

2) totTO* £jtofto-- ; fctofrs *t*i(& cwTO tottoftw 

TOto cw& atwtaj i toto ^stftowa «%* to cto§ 

tot^jto toI ^totto *7® 59 1 «ft*to toti totwfro $^9 
ftoto* fctew 55 1 fttoto few TO fttowfr apTO®l 
to cro to i tocto uwfti ftok jfltoto* *roi totv5(hftpf® 
5c^i 4$ ft^rtoTOTOtot^watwto^tTOTO to ^ftotto 

"7® 59 I 

fetofo* TOlto 5t¥t« 9 tt5lft TOW fftTOTO TOT®® «fTO TO 4 ! 
5CT? to®J *8*1 I ufofft (to ft tofTO TO 5ft55t5 TO TOW 

ffTOto *?& Wl *5lt?t« TOW* toft®® 95 fftotto 

§*to 5W to I 

^totto &5*tfS 9TO to® TO5 5TOt5 Sftftl® <3jft5 1 


fil^l W* 

* toiM^ *rc totofto to® tarofrftw* ftto ww* to*t®i-9 




fafaa 

<2tfWt ( 4ftaf a a aft* Cafoflft ft*IC® ), 

fWffa =f% %**«$■* *rft (cafafti *iftf ft few )» 

a^aft aft* ® »ftVa a^ srt^l* fa®ft ^wsg® atae&fyat (c»i*5 cffeaft^ few )» 
«fV*i fstffft «rt« «tftfta Iw* SlfMFWtw aearftftjta (catafti m t*rt? 

?at* Tft <$** ift *ftft* fcaeaft i to*), l^nt? aft («\«it*n 

ft ft cataftnaftft fw«ra «H*-frffun- *t«rtar few), %a\afftfo a® (cafttai 
ft® i at* 1 ! 19 wa uff sftt arftf-’jf wtfgptf fpii), i|a<®\ *rftc*sl*i eat* 

ftai-ftJtta* scaj *t«f (aftcafta few ), %*R *fas ( aftatfl 

waaft, Slatffla tvi*ftc , «, Sftaaa^a at*f*sF*i few, frftaf*ii), ileaaifa at? 
nft, ^atftft wata, %ftfi 3 ftta m> (c«rfae$*ft fi»i *,) SfatfwH *ft 
^Iwa tata. %nV®a mi, fta artfaea^i (effoaft' few), <§i«ft*ft 
ftn.ft, Hftfsata *£=aftftrt*, $w*r- acwjfttarti (c«rftffs*ft few i 
*at« ft®, ^wft*a nft, ^an*$at« *ii, **tato a^ *t*t* ft«ft-«rfwi w 

^pftafftftl W, <§8'«fftft® C*fft, ^C^ft- Jf^ift *jfti *a<, ft®! 3 ) C**11 »|ftf ftf 3 
aft mi, aVstaft, ^n'sjftr* awi- w $ *am f ftftea (93/i mtt $*■ 
nftJi*, ataffftftJf* | ^ fftft«i-9) s?fti at£* i 

<*$ tfVnfttn* *£<11 2W a*lfc ftraa 

fifaftafti a«sta catfc an<>ftl* fctfi •**< Wft fmft *tfiftCfsi cftfVW’f 
wiwi fatna wfvm* fffSt* ^ft'<! f^1 

ntcani naa^l aw ntena fcvrftataf m 16§ cwtlt, 71 a**la faarft 
*pm ftnte* a$ ai wntft i nfaacaa fcmn nfaan facaa '^*t* «m 

fa®ft c*mi nftfiRt* w fifttea m at* fc*\* ^fss® ^ftatef ‘fJl*rta 

nPwtf* ca cfft ft®-tf®\ h®tftf f m atft'fta’ oif9 c»ftfa*f fawfa- 

<ff mw ft® f«as ntcaa oia^ ^a®tftf faa*f ^ita ajaii ami fa I *<f®tlS 
«tfMW f^atacaa fftcaa ftsfacf fa®ta 4^t* fw* ftfa®a ft^tf 

c**n rtafia f* i 1970 >rtw a»Jftrft ’fcaaai-cfeara «iftf©%a 

•tfiwta ftf®* c*r»n cacf 3£8 «fa ^ta ft® i 

«rftcat% awjwi *wi %afta »itf 

ftaa—*i*fJtntan* ( a^mtaftft vticaw "tfen^l*!^ aRfti^m 

wtwrlSal fww. «rftfttnt*i) ^fftfifata |ft 

fftf (aftarta fatfasto*), <§8«raf fjfttnf® naattf «Tfft—ftftaw 

(ftfa^r ftlftffti). ^wwtft cata ataaftfaa^caa ftca^a cfatcaa cftt^lta 



2F5 


1971 ] 


22ft ** Wlf aw, 

f«rf^, a»iaksi *w ; ¥t=T ,, Sc«?r *ti wtftw 
ifi 14 a*ta alijww *ffavt«i 

H®aai 50 cata 100 «t*f a<$ cat? ft« i 

atatt* a a«iat«ta «rfo l atfc*i aft* 

aa Jttc’t ca nfinM *f?W ajtatT 
cata cat* «itr»r, ^tat^sa <*ta*t«ai fa^ta 
cafri s^ar* ata fcafa&s Ptatta Htow* i 

na^ca* at«t»i at'g'ftta* at* 

ata, BllJW W C*ta C* «fift 

•nrt*frtTffn fata fct ata. 

^s^c«r frwtwi «t*m *£fto 
fc*Wl 

wtntcam «raa *$<ta ffaa fcw Praia 
aant* «rfott® sccatw *a< fa^stta 
< 3 foai fit«rf«M ata F»nFf i‘ 

16i| nt6 ?faa sFtnrtaa fef&taiai aFtaM 
'fits cat* aafcta, <*, fa. a *i. 4*, fa. 
*rtfac*cf*, «ra®la ^sja **ta 9-30 fafatfe 
63 ca.f* ^wwa afaa ifaflcf 

ca^ta-aca® ntitw %% acat* i 

aft at*® *f«afa aVr^cst *ttiafa*fa 
^tfti a"to'® aai *it^ta; i «tta <4* aia 
artft 4*15 atatfca atfaafafsfa ’jf'aaia 
f**w «wfiM ata am wtnt* artuftfi* 
**taN fftcaa naa >iaar ftatca nnj *a i 
tou itar art* 5 * ijpiti, prtfatafc Ifefaw, 
art*i * &fai «*afafa fatartaa tosffa* 
call « «pfa*f«a itfl oft aal5 itl Tffaaia 
***rta ffirc fc«MTf Ttn* aat® catat* i 

«ft aataa ftatftft arfat* 'Jfaata **• 
nca <**iB fcawtfaa asitnta •tfJrtca—16$ 
attS* Satantu atai ^®ta$ ^fti w 


ff*tc* atafc « a*atfa ^taiai ata 
c*«*1 awl i 

<ift cf^I it's c*rc*5ata<9 4*ata aai ata- 
ffBi. fa$ <»** atai^a 5$«f *fatat& afa ai 
^«ata »ia fag *t« an aia i 

*tntai aatat"t ^"t!S cata fawtaiat 
caHii acacia, a^ta ^*l<ita{g flf® 1 a%i 
33 fafnife wta’jfaai «raPM ^ca f»ic* 
uqa3 aqf^ *y^feitw ca^tfl-’kF® *ttikw I 
ftwtaiai 4aat« artfawria ca. 
ait^tai'^Pi «tla ^a Ft*!, ®ttai^ I 

<na*ta cata ca r ®ta-aw® *ftam aka ai— 
fa^ «a afsfafaa fata *w ataata araatlt 

bipataca i 

fafaa -^n 

^f® a»iat®ta atfaa ^at a«lc« 
fa®ta 'Stcaa ata«n 

atata ataita c*it*a§ai fa^H a^®tat*it* 
attwfara atacrai & ewafat 
a^staWa fa®1a ^tfataaca aiai lal^- 
jg^fe «ra fa^Qpata faf«rtaa 
«mjtaa a aaia fawfa nfaacaa fafatT 
W ^c^faata aa ‘c>WTtf®fa^kafl 
f^fw sf^T^* fa^ca aal5 atafw lak^tfcR! 
izm { n^catca cafrtfefawkRa 

fsfa «rta*i »Rta ntataf a at» 
aca^t I 'a^c^aa cata ga» 

ac« ff'ska camfifaatfta faf«a atai «ft? 
fedta »ta« * nWrrffca cac« ca a a 
fa?ica star acaaira aal f«f% fetna ataJt i 
4JTt«r f®ft 50 a^a aitcn ^ta^a 
fiwtfi caaat^r ^r*f-Fitaaa 
faaa %^rrn*r ^:a«r i arita «tai, uww 
fat’apfaa, cftit^t*» *ft^TtF» 



2)6 


m * from [ 241 4< mm 


11c# Hwtwi *ta <Sf mi wfa 
faltd HltWf Hit?? itci 

iticw, ci ill fsfa tern? icaa i f$fa 
HU *caa, ¥tar«a *rs lififli cfd 
cantfafwitwi eft iHcf wnr strati 
*ai ?ca i ¥t«i H^fti jci faHcaa 
c*ta it*tc¥ lew *ca ititi for?* 
w *? i 

•jf^rlli Fffoa 5 ftiMHgfi* hhh 

Hart* ncwrt 

(f®. 4. f®.)—^rfa^a at^ca&afa 
$}B Hi—cittcitfaHta atesa hi Ha 
Hi fofcaa HI ^jtcfetfciti l ^ 
Hdl wuft < 4 ?fS ia Hci i Ha at* 
drtciti* i n fossi 10 caci 13 
faciffafcta i facia safe fac? itwi 
s*w l f*«t* 1 al aci* waft feicaa 
sfe Hda acaj al\ ntscm ii ai 
aca attai utitci itaatlfa* caNi 
ficHicn la mfr cfociticwi mtvH? 


ifa?^ fa? fop i?fc<* lie*? n cat? 
iai at? i ®ca ¥ca c*t?t« catat« 
ffor« wtcti ntufrflw catai faca?facia a?- 
faa ica faafop l?ttf fiaric? ^faafcai 
caca ^ci atsjcaa itaa fan? *ac¥ Itca I 
faHatai ftarift ai ¥?ata ah 

aacia I H*rt* fawtatii if"W Hrf*\a 
i*fti¥i i*« ^mfirita ijfti 

•life aa afro row *aci* hi 
hw *aci* fw«f»i i roalfo foitH 
ifai Hrfafi faHafai, ^ca atf*a c?i« 
<*$ f*m ¥?aii ¥icia i 

m deltas? 

caapatCt (1971) milts *®li * 
fa®tea’ 4¥tfl¥ “OSlfoSH” ^<¥ «rat¥ 
<g*i sfw Plitti i 90 e$$i 
its?ca—'"Ms Hl¥1 aflia ca«r«—fea 
m ficitfafoa” i Hijf s|? fiat 
if¥M *tca i 


^ftRwita Htert a^a fa-23, atari aWf¥ IS, a^iitaW a*C3 «rftf*li n?t a««M 
37/7 caftatcStH caa, iftitn iim i 




C 5 !, 1971 W^I 


m?rl cfrt fapw 

f?®tftol (Sf^Rtr 


itWt ffM if*! *ttf«1tWl qfNtfll 
3"tVf l*Wtl fl*C<i l*Ftl fait* *tfi«?i 

fcwttif <*fa«t,7i sstftor *tfwr 

w* nfsi ton fiwtif, fawtml * 
fmfatsitft mtitiw 
to qqft< <n to toi TO*ifo< 
*arc itih «wH* nwnww iqi 
nPw ntftotwi c«tt«i *$* faq 


Wrfto 511 <f¥tPf* 'Staj flit ¥C1 111 
itvti c?t*fi qfy'tf ifc-wivw 

<tPl1 m fiWM ¥CT Itn OPT HUH* 

f«rwtwR in i 

fiifflto TOifS TOi qtorftow 

<i— 

“<#tq flUft *lf»WW b&m 

A toi cwt *tfoq 








258 39ft « %lft 124i 5*f ^ 

•ttfrotOT wwt cMtfcft ^'sft im *«w vcmto nt 

Wft'fe'SCS W» ’ttffW'Nl fc»IICT* ^^ t '' 
▼K*rt OTta i^mivjhcto ▼M w* <:▼ •iwn * 

CBtf^B V® 3W& 3Jftft 6»TCf, ’Sft 5 ' 5 $»fa<5 « 

▼sforere i nkm <?rc*fo fiwtft, f*w- foft* 1 A ,m,ftc * ^ w 
f% 5 t 3 , w »r*wt 3ft*fftfac«fa fc*fa ■’Tfttrr * *&*tAti ^ ,nj ** vn 
«fft#l? ^fttcs *C<»rcw cwrw w^nwi «tf* ■rcHtf* ^ 

n» cA fccwFP# *itfogft «iWin 4*ft *^ T1 ^ ^ 

fc*fa W«^ «t«ft «tC3ftT ▼sfiftt* »37 ^ &FK* 6 Wtf’ftft 

f^fo f*A A *T51 

•itwra toAcsc? i cwft nfiriw Ati ®** 

▼ftftfo mown vftw w ^ iPw ntr^iw« ftw* 

*tora vm vstm *Rwt?t* A ^ ^" n ^ 

toi +ftwc* i qfciri cwc«ft wrtsrci A flHMtn* 

ifestfifts ^ftftj^rftfti ^ 

wv «rorft ^n c ^* ** ] c ^ ,nl * t?R ** K ** **^ w 

ACSC6 I” >IW¥ ’rtt’lt’ff *nv* 1 

▼ft *tt£ftts Ifcffti— 

▼faHl <ff*l *!ftftJ 

fair* *tf#w, 

fH-23, ?w it*f^i Jfo ^sfwi^rsi-s 
(Cffts 55-0660)1 



(fltbfa fassfa-tfl 


fiftst* ^tawc* Rwtu-^ta tfaata 
C’tWtsStt, c$sfa Sfrwte* I W 
«rf$caa *ai =1?—^ta^sfa aww 
a^faa atatatfa* tfaata nttwtsai 
«saca «rf*ai aw a fa ca, ca^tca^, Ufa* 
aw'sta aati c %1 aitt—^a* fa, ?*f\ 
aw^ta aaatafifa a'ttaa a«r»ta ** 
^nfaafa «nr fa ate* srta^to fawta 
<*a* apwaflKf &§¥, fca$ vsm aatc«r 
ffa* srafaa i 

wtroto fa'sstcaa wzm a$ fcaftir— 
<sta ^tw. arfa^asi »«a\ faarfa affsan i 
<$*ai ffoca, fawtcaaca aa "ftata nw 
*ma cam a<» 1 a, cat "tmmfaa farat 
Wassta fawi^tcaa jtftctf aaraa c**& 

«ifafr aa 1 fas c*Mt« fcawtfa* $- 
««Tta vfstcv aca fa 1 *^ 1 - 

•rt^t*i tf*-*wara visa's ^aata—caatc* 
aafaH ^ cantfafawts, affa Wata- 
<»rc$tr* am-a» w cawt fMH—caatr* 
Wtfafav fiai ««• fowtfa* «t«aaita <*m 
aaar «?taca awsi « fafeta a til « St*— 
castes fens* atfafmfw nfaca-t **< 
Wtfafa* ajfsjt* eiae* Wa^ta fa&t* 
fie* fica fa«H at* *r* 1 fas ^ 
afia fa*li>t mat* feeitscamj fa* aa, 
feafaa jjcs aas *fca"s* caraa a<® w as¬ 
set* ca»w« mf& atatfa? «ra«r Wes 1 
ca «W f*;aesre* st* aTfaaatsta at* 
at* « afaai^? s**t* *w 1 sea* 


aseaa fafa® "ifccs stafia fasits stst- 
w* atca fita *(<si ats *ea 1 

cwtfasfswfa 

■sirfi* ®tasfa fawtcaa ca a< amt- 

sfa faeas fcesnsmr, wa aesj ato 
* 

csjtfcfawtcaa *si aal ata? 1 
ntc**caa atatw csFrtfafa®te*a ca a* 
aw T*tfw ft a tea sta'fia ^awffacaai 
^staa a^ca cac^a, w «^at*?la 'yfaatc^s 
cafe <iw 4^ca« aata^tca ^acafan 
aj^cf caw ^ca ’jfaa’fa aftfaap af«a *ta, 
ca\aarta afaata ta ftatca 
t^cai 365 fta 1 fa's fa^\ faatca aafaf 
a^ajta *a^ca Wa afaata 365'2564 

fa* l «ftafa ’jfaata 5 -** csfjtfafautfta 
a*ai %wa ¥ai ata 1 sweat faaafa® 
<«^m« aat* arcaia, <Dam 2 iia-*ata 
Sea?!, wfaca* fa^ta aw^fa 

ernatm<«aa wtwaah—ata 

arcafacaa a«a^s: 476 atea 1 s^acat <af 
cafaama nfaata fa^vstca fa<a ^aata 
cbi 1 wafacaaf wa aw fecaa’f 
fa^ nfaati 365*263 «aa^ *$* 

faa1« amn 365*253 i «i<m arfawta niat 
al^f aacaa wi ¥ttta^tfa 1 

wfa®tta wti'Jlf cafTtfafwi 

«itcat&ata fas fa^ fcrmcamr afasa 
nt«ai ata 1 ««t afasa <«sfa^ai ^rtata 
astawet a*efa cwrtfaffoi faaaaf <sfcaa 
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TOfa ftw. W0 «?t*f cwtfo* I 
*ft cw? *«r**n *jfiftl <u*i *Mt*t*i 
W<»: 12C0 <«tr® *ffs 

4 * <r« 4*13 *t»i fasten* *t*i *fa® 

*tt*i 

fofa* fen 4*< svt«sf ^tc»i cafjtf®- 
«Tfa« TOfflp! * >^fas1 
•mifi nfsCT nt'ssut* 1 faicsjtfeffofa 


«u nt-stsj c*fc-r facstnt'en c*tr*i$*tn 
( 1473-1543 y ), farfttPfl aR^I ( 1548- 
1600 n: ) «f Jtftfal* ntftfarcw ( 1568- 

1642 y ) gfa nts "l® ^ «fas*i$ 

sfafa *w ssjim *\zv 
atnc-it* *7** stw i 
cn ^fac* 4*< cnl 

*farn$ cn ^-Bar-ar*-^;? £«rfa* nfaw 



*wt«twi nlw *$* ntfns (to*: 1734 y ) irapwr fa*7t* 
it* nfarm cn^rrfsar i wfai m i fa* to 

*}tfa*t«* ^ ^ttwrt cwitfsfwtETO s6t* c* n* nc« 
fan, cn«fa* fc*t* f*fo *c*$ nt nfanfar* faft* i 


*(5<n £*iitfa* *nwtwti wr* to 
TO, cHfttf 

*1 TOftfiw stem fafa* arc-fcnartTO 
*lfc* *lfa^**tn fa<* **1 %\ft% *tt**fc 
*i«v« fcwtfa* fm »Ktof fcn*tf*n* wa 
ww ft tot i 
♦ffMfa nfa* « ^tftar *wti fafr* 


ntTOfa *CT W ys, 4 *t C*ft* 

cn *«n ten tori f«fiqw?: 
witvrfaM* town ftwtw w i 

«ratft «rfa nflswtft tok i 

> 

MK ^ fa* wt* «Wti tnfafc 
cw* nfli $1 *tts*i ns*i ye m 
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•ft* nfr* fro «it^*rt=r c*m, c^afa *wt** 
ft* sraareto afaa to nftsil* caat* i 
*twfti c*t*rt*ft*tw* wii «rtw %- 
wfat* *** aft* ^®r** afta (3? 
•fftal. 44 «wt*) 4*<, f^iatci (ft*l* 
*ni, ^fca *wjt*) fta-atfa c®wa art**! 

to* «rft* i tffirit ca 

C*t*ftt*, 4 **ft fcaffa ^itoi ftwa 
4*< ***$■ ate* f%^n rsftaftft ( 

1114 *s ) ft*t* total* tfc* «1 ftftat* 
to* i to a*, 

C*t*ftt* ?«*1 *C^« C?* «ft* W* 
CW^ftBT, «i| f**C* Spf* 4*fi> &**! 

to at** ca, mals yen nftfa* «tw* 
4? wtitw caa* *ata cat* **, C<5*lf=? 
at** ^faaft *fi cat* to* 1 !* *<tot* 
w c**t<® *rta aw «tt¥ w* c**t* i 
<*** wtto it*to csjtfttotaYai 
*tt** w*«f* «wji ac* *ffaffed ftt*a i 
$tai aft « ww«i* at** af*ftw», 
wtw* to* art* fa<* *c*ftt*a i ca*- 
ataa arato wtaroa w nftartv* toata 
**to atraa ftta* i tol 
to* «ft*c*a ca, sar « afttoa 4 toj 
to** tor* to*l f*6§*t*a a* a*— 
to* toat* ^tftaaa^ toa* $**wi* 
Vi flat i 

♦itlfttto 

wjtftfatoa* to w to<s*ft aftw 
TOM aa ca itatfc aatror c**& afaifs 
TO at* ft*, cal® wwi totoffa i aiSl- 
*f*t« torstotw* aama a? fto " 1 * 

•<*to caw* 4tf*TO, atfaft *tw 
•to* cswft tofat* c**a* ail *wt t 


festaa 4a* waftf awn aft* n*fa* 
aatfafti i *a* atoa iff^atca «*|5 
tow* **«* *1fai arnata 

aat «<ia^ ^tca ajaftcatncat^ ^atataa 
afto stfo&i vai aas? aai aa—^tattaa 
^tfa \wa *^t f wai ca^ «ratar ataa 
afea atoa Brat^ »aa «rf® fafaS^taa 
at^s a^caftcaa i 

aafav a^an nt*a aai%^ aja^« 
awt«fa «at ^w € ^taa ca^a awt aln 
«rsfa^ i stHti fasac^w ^a i «ft«a 
cai cat* Ifcwtw «rpif<ia» v aca «?ta 
aaaf’jfato 4$ a^ot^fa caattaa 1^- 
cat^9 fsita «rtaa ca% a^an faatc<i 
af*fl« i ft* <ataa caca aafa* a^an- 
aaifea a^ajt^fta ^aa ajaatcaa (873 
a:) «fta «a* ftvta aw* *(t4 aataftl 
TOtc« faatfaft ( 256 a:) a^ajf«faa 

«rtafa* ajaat* a’FJ aal at* i *]*c* 
a^an f^atca ajaal* ^a^ fif^ca* atattaJ 
aiaata aaata «raa afawir at«*i 
ata tow* *ai ata* «nai5c«i w 
^ fcif fa^l* *i ^ aaa*t* 
awat i 

aato nato a^ajt-faaa <iat^*ca 
«aa «r*c* «rtfaf* **, *t ft<a **at 
al^a i ft* a^l« W "i^t^c^ 
aaataft* aftca ^ISa ajft* «rf*a 

w *ai at* i 

«t?ta ^r*'*at^ earn, facitn, «a, *tn 
a5f,aa, a^p, aa^—«ttafa* 
4^ **ta* «int^ ft* 4a^ <»ftlS 

aaiftt ft* **w * atatam wrafty i 
^wtrtW-asiaa ft, caft"t **tap[c« 
«tn ‘flflS **.atai «tft*i ft*, at art* 
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Wtf«¥ 

ntotti «i*rr^ fritc* *ru ?c^®i i 
itafeM feMt?* «?*r*Tt«cT?r itrtcu «tw 
ft<5 <«*< fi4tll I'&t* *H>fM 

iafo iH ntfaf * rufisi i 

iflrc* fa«tf"i* lafcjs* <st*c«* *tf«- 
atw f ffr c*t^ w* ufafl? 

*i, «1 *11 ilia 

W fH at* I 


[ 241 a*, 5*1 Hlfl 
*t 1 «r*!W nt*f« lMJt« «IV 1 - 

»w afa i <W l^rtt* 
«nfo®fa<?a 5 Rfc*r <*ri 5 faartt cafa area 
Mr faatata* nil c$%a frm ami 
i 4 f&cs> M*ra afafoa «ti fiitca 
ci nifecv wii *31 rcatf, *ta ata 
naatt-nfsalca <af& 1*3x7 _,<> If* i 

fMffo, SfJtfafc « 

ifasw *lc% atolfto, SfJtftfo « 



faif*Kp$ itftfev fa's)* «tnt6tc*a ( n—1114 v-) 

fltata^a nil W fra i fB3j?B 1600 $tca?a nil <fi cac* 
l sp iwWi 1150 $tar I 


faatfr HUtljJH ataiaa * W1 
£aft* ^cia vtrotatr* 'it* nil fecsa- 
cmrr *\f« i $<a* ca 

nn «*t?li 41c*ni 10,000 <*a< catafcaai 
i,ooo n* wn wta w* %ia, m- 
ci iac* mt< (100,000,000,000,000) 
m nan nw wi <**< i^tca *j<* 
*it« itir«a i a^c*a nfw, Mtaa^ 
iaf|«1 arc* m ivwti fafoa 
imft ifw ntri i 

9* WJti fifit* •fitfli nftra «ctw i 
ffpHwtww, w*r» iftata, to*ja nfa- 


facatafafo—fiwfc fastens vtuftcnt 
*t"6* *t1tu it* acaficia i *ti acaj *}*- 
*>*11 facia «fca fecmntu i *ta- 
nfic^ staasatfa near ic«r «?t* 
c*rii*« mtata*! fcafe i*r; ^*j its— 
cn-rtea Ma ^ti i >*1 ^ mil fhriflcw 
5^1 faflcii'atca ?c*fn, *n mv* 
fel* faaci ircia 

ca^ri itfl it«tfar i iftr*ar ^?tfi- 
ca*i a«nH ca, at«r»rf%c^sa l<c« ^ «rf®- 
i*r njticaa^t* ntafar ffi (mti-ntix 
f^fsraa) wj ¥««i il *nc^ 
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fas^S ¥1* <«?< n& fafttf Wt*n «jtfcf$t®'e ftS '8*ft^*l« art f 


SttS CS, <sftt»T T«&VltfM *1, 

S3* <St«S CS"t CSCf <afas S^fl® SfCS 

arcs «fati ait's fts aaa afsi fs$c#a 

frw' c^r, wtss css c<rc* cs stasfa® ifts 
c*ts ftstifs® stefsq, <sts ^sfass fs:- 

SFftf ®tS®SC* ftq 1 

®ts®ta a^arsfar® ^fess «ra*ts sscbcs 
c*% itsi vtss wtf«t, mm, fs®t« 
®tfstBt* as< IjieetBtS i <®rtS<5$ 

mm Gifts'®: CSFTtPifasifS^ 4W O'SHtf®- 
fawtCSS fsf$S lt«Rt« ql&S S'qtS?*! f^* i ft’5 ; SJ 

my itesa siztituib sfatas aWfo® 
■ftstfc «rcsft<C"t *(<®i »it® staffs i ^si: 
’ttfifo* fwtts nftfs® wmstst* sW- 
’ffaros efta stsslB ^tustatyj ^tfssfa 
ftsfftss i f®fs ssas: esfijq fsfess 
sW’ifsc®* «ita'« s^ssfB ffc^a q?$tas 
f*ess t ca csta fast® siestas s[*i 
fsi<a fSStl sist* <2fsf»l® Sffofe %®1- 
stt^s srtfssts i ®t¥t>fi a^sfirss esc® 
'its ^ts® ftssiB fetsrscstsj «nsts 
wttf i 

®ts^s fawtsfatfc sstar* q^jt* 

fNl ftSS—4$ SStSTf SVSftt WtiSfs 

sfa»tftc®s m fatSs iiWwWi nfsss «w 
^jS ftft steatites :jq «tf«li ®ai csat=» 

SIS ffq SI I ®ts®*fs *ttf*ff®CS>S1 

*wts ftgtprs fsf®s ^a <sffa*ts 
ftsfftss i ifsi 2—s^sjtfBa a^jsi 
ftss <es* , srh "f®t<?3c® fspss <srfst<® 
fsst® rftatoft »ra?t«rtsT ®css i «| fV 
St® SSfas*Sf*lS SStStS Sff* «ftl ftfFt* 
’•tW *ttS $frtStt*f faSTt® Stfsfaf efSSttSS 
(Euler) SSSfafff fttS srt%® *s | 


£sfs* sen sews caft fastens my stftfa, 
srrssrsa, 5^?9F stress 

sh w ®fs sfssts, sssts fs<s ®ssti 
mum fs*n <st*t$i stsifs®, ssts, 
fa ® issi SSC®« nfss® felts Sfi 
sfsbs steal sta I 

®ts^s ®rTtf*ifss f^Stes csHtis 
e *tmi$a ^S’Xtas sts ssi w«lt® stts I 
sssts ets fap^l «ifsifsl l ®ts 
«)is s®t^s ssstsfss stw <s«fs 
sfB® scafs*! sc*i^ ^fasstfssess fasts I 
iirf <ss?a®f*is swil ®^sss®^ stiss fssi* 

eststess (si sit 5 ^) fasrt® isst®- 
fes ^"s‘8 iesis n t« i cs\eH* ssi stirw, 
ssB’gas^ffSsta^^ts^ ’ffs^ sestf®— 
sss^esttss ®c<s §ss srf?® safcvrani 
«fts®s Bjestess fses <«sa sf^B^s- 
g’jtS'Tata^isUS'fSt^l fsts.sfFTfP s«. 
iss^c® ^s»®^?5®s^ seatf®—s*i< B^wtFfs 
stfs ^ss ^fe® siesta B^cstcss sitss 
q m)zm & aiss 'sfs® ?f5 sfes'eas ssfrs 
ssts i §scss i®f®s seat f*tstcststcss 
isstess 9f ^ 55 c,,^a, 1 

fsstefltstess sss®) stw its 
*n vs e fkfzm fa-iss sac® 

CS^qs 'BltJStBSl *iss i «ttsfs strss 
®ts®1essi fa^css esasws ssts sfc^a, 
asiB s^fevtas fs«a, f®s m si ® 
®3at'ns ssts sfwa asa stfc*ias 
cs'astqs ssts c^assfsfsi v sifts 
ntsssl ftws i 

fatftsfsf®t®e ®ts®sc* f®f®f5| fs»?- 
*Sf ^tfasts acsfvi—*®fts stsr fstss 
Sisismsj St^s (Sine) «rfim i <af 
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IJlHWtft fcsfasf, BB* Wt? * Bt* 

9t9 fa*T 919^9 I *Tt$9 

«rf#ait* «m-*< ora >w nca 

«n BFTi aw i '■rta* 99 faataa b* 
*t9?ft991 *19*9*5 C9t* 4$ ftat9 fa*t»lt* 
*t99 <«9\ Bt«f-f n*t*fa* uqfg 
«TFtfa* *9 I 

farnttfafat* 'erf* <n*fB fcamaftT 
Raa ajtB * BRfaa *$*ft* i <«fB 

<f{5 *<t<- artfaa^a bwji i 'ffs 

anR* *f9 <*fca ^rfsr 314159 i «tt£to 
itwa ^Rata RRsa fifties BtRfaraai 
-spawa at* ftfaia csfci ?mi *ta 
atai *$'* Rft* Ttjfsr 

^f5r«F nfw ** i 

*Rt«ffa®1 ^ OTtfW-faati* 

naKfaita *ta*fa fs*i f9t-ia*tt9 

few* a*1 sjNrt^*) hRfb *tftata* 
Ratta uB^cn fafefa **tR9Tt*i <b*bi 
1&* ca, fM&a BRito^ar* saititta 
*frtara fefarc* atoaa faRra* *taa, 
fa* <?R?ta * 1*^1 aa* *ta\ a*fc ca 
<jRfta Rt* *a, < 11*91 Ri&kaa 

*JJ&9 *ta*R C*ltf$f%«f9 **t* ftaf 5(1 I 

R*ta «t*atPtrta fa sit* fttataft arc* 
"1%*: fei*a *tti ca: 

*t*1& tfa* 9$ *91 
W ** *tf**a< TUffl I 
*tvbh* *B *t**\a *tfV 
arca * *r*Ra< ca ii 
*t**l lfv»W 9 *(Rat 9*9 fcnfaR* 

«? 9*t¥ *t«f9 *Rfi BRttBT Rl*9 
far* *t***l TO W Bt9 *9 CB, at 

*t?«i b* $*rtf** fw-TOwtv 


C9ft*f&9 «raa f*9 ntfvt* *ti*Sti 
c*Ttf®faa»tator9 ♦fRaR *Mb iRF wt* 
***& «jt«°fi a"*t$ *<-rt9i c*ta *a*N 

Btt* 5*1 I fcB^fwf Of* *Kf*«t* CWJtf*- 
fBWftBB 4*fe ****(< BJ4F *91 

I <af& "tt* wtjfJits* «jfa^ y[**\z4 1 
<tec* B»n cb, *r** f?c* 5pit5* 
*t*^M *t9* Rf»9 BW 

BBtBtCl «J9Bt5? *Rf%l ftffe* 

iRf ^xflxsf ^ swi, par, *t*^l 
■iRp, BtCff Rfa* BfMW C*9»wt* 
trR^ *1, 3*tr«i Rf*a c*Ttf*B^ “tc* 
w BfR ***rw faa i 
•nrt^Rwtwt *tfl <<*|5 fewBntnj 
*9?t5(—:*rtf 1 *twtl Rt9t9l I *C*9 *TtWl 

CB 9tB9?9 Bt*f5 91® ftfafc 9Bt9 ifa 5 
ItW, IWU CBPB «ilf^t 4^ Rfe^CBB 
^Ttfi*t9l fa« ^ >T^*t9 Wl* 5 T«- 
aRra *Bta «rton *tttfl 
«a* c^fltR* BtB *BatR* 

aw *4 *t*R nB *tR*B 1 *C9B I t?tc1 
*t*ta <fl* **Hi cbi* 5T«tB 5*t*r*91991 
4BtW BW *91 'BTBW* 99 CB. *t^9 fiM 
Bt«iB aw a *ta®l9 *Rc?a Bfaw fa* 
aw^ w4a *trt« *wi 9c®9 nwi 
Btc* fafa^ fa*11 

«ta^a naKRvta *ta* ***«fa 
fafti fa*ta Bfaai *rtn, w«faa bc* 
«^l* fa*ta *rty» ar*J *al ata i hwR* 
9-4C99 4f*fer*1 *itr RBfa *at*5* ca, 
^Rafc* ^5 9fW9 nTf< *ttf, *1« 
*-ft^ ** 9*wi c»R *B*faa atatrax 
^jRat atari i fcarc nR»*taa 

4fafa* ataita at* «tf wHR* cwan- 
RF^ttaa fafta n^a Ri wta 
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nv I tea afacsai acacia, fafea aatc<a 
aa* n% *fl¥l aim, caaa ftatflv f*wa 
fatal araa aitcaa ^ta* $'<4iifS 

fawta facia atfa$J*(< i $ta aifiaa, 
^tcni *a< &§ti aa$ if%«8 aataa a fat I 
fafcfrcaa 'stadia aMfaa ats^fa 
acacia ca, ¥tcai aatctfa f$ ^s arn- 
faftfc w\ *i aaa caata <aca cstca «rtat* 
¥ca’ <sft¥ ¥ca i 

4^c*ra cafaata' i^fcas i¥ »$* <sraa 
astfta «tasMc<« caVi-nc^sa* afa&a 
at*n afa i ^aa^ata ic* «aaf6 Gal¬ 

atea «ta*ita at¥C¥i i 

«ttsta <sta^a faaata-B^ta §f«itci 
aatacaa aat« facia«tca fccia aai iar» 
ntca! ofa^ac* aatacaa fa¥ti ■satas: 
ll5 ¥taci—«raal5 fafa«at-fawtcaa «rcai- 
¥ca, fa^hfB facia srcataca i faa 
¥ta«i fa<al? aa aai ai, «ftaa a^ar 
ca, antaca ¥titfhr sytfo fami¥a «w 
4ia« ®fa^ta iti'ijatc* «aaa f-maata 
«ta farfa acaci i «tt&ta ^ffl^ac^ 
lajcsfaita cafa fMtci ¥ta^fa aataafacaai 
ca fc«.¥c*a afaaa facacia, *i ni¥ 
^firftc® ^aatafcii fatfta f$ifaatcaa 
tern?® f^pra «rs?t¥ wtcaa 
fewa ¥tea i aw w<sta aara stasac* 
lataawt® a tat facia facia fcafe ia t 
¥t*-ftii, atata fa^ti, a«a-t*m, Nffai «qa< 
farcafc-fsrftl aaca ^ta^ta afea fccaicatar 
ifaai nreai atai ^foitfaa fttfa «raa 
istftrs acacia ca, ca^ aaca aacaca $«*& 
¥t$ ®fa¥ac^ teft irsti 
■rafftre vta^tf aataafa^ atitf a atacaa 
feital 4¥itfa a*«tf <*i asat ami 
2 


fofaa ^c*f «ta¥*tcaai aftaita araatca 
¥«t^b f?caai fttftnr fcafaaca catai, 
«il, catai, I8a * afai—4* •TtefS Ht^a 
fecia *rt«ai ata i c¥^l3caia «nfiti« 
•wfa ar^t« Ttai ¥ itacaa &c?ra i 
afa cac¥ *ft$ faatia <«a^ atatafa^ 
<af¥ata ^tt¥ fa«as ¥ta ajaatcaa feicat% 
¥ai—<4^ ^6 aja^tfaf fiiti $tla ¥caja 
%:4$ «ta%aai ca facia fcafe at« aca- 
%aa, -sfo caitfafacaa faaai «a^ 
ca\(3c*tja «r<itar cac¥ ca aai srtai afa i 
cicaf^ 5fca <!8a f<fs faaaa ca«ai acacf i 

itla *k i'sl’^a acai^ l^cafcaa ^aata 
«ta^aa fica ara^t^ aatrca «tca¥ ca^l 
acaffat «Sr j^ncaa «^t¥aa 
(Calcination), , «[a:if ; ®a (Distillation), 
caaa (Steam distillation), 
(Sublimation) W (Fixation) «$f¥ 

«rfa¥ atatafat «tfa?at aaca« «ta^caat 
aca^ asfJiat® ^cafeaa i 

ffcfwitfawt«*i 5 uf 5 f¥«,^n 

®ta^la fa^tcaa faf^sa ifaa«ca? acai 
fsffaatfawi a*apt - ® itatfS aff»aw ^ftsta 
, uh\ «if^5ia ci\aaaf3« i afe i«t¥*tc¥ 
fpfa«.atfaaa¥ fafsa ^ta^a «rrcatMti 
itHrav atai ¥^ia ^ w ^cnacatij 
ifasa *rt«ai arai aaa^ta fs^at^ai 
^Ttfa^^aa a« ^a aca ^aai¥^ C5^sai 
faftaa ai faatca aca acafawa, fa« 
$t*i 1a^«tca nfiiitf ^rata'la wfa 
^aass ftcaa i Wrtan at«fas¥¥ 

acaa faf«a artaati wtat^a <<a< afa 
af«i« an ca w» aat^fa^ aa» ca faa«« 

iCFia fawa I acaarattaa (Weismann) 
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wm's mu C 24* an, 5n n<nn 


<fti 2400 ^ ateaa fccan *eae*a 
ca, WH W\ fat** 

n^fatt c^atst* «rc*<T f*r®ta ntatft* fcaf% 
am a>ea i cnaten faatena fl&wtnw 
cnfaa natnt« tef*® nc®l • 

cni «t£ta nteni, «tti #3* w n®tn1c® 
cv ta yfaa ntatay =n fata ®$s®c* ®iannn 
*ea arn-fanaena am learn *®i neat* i 
®ta®1n fsfiMtfnnta W *fflW 
*t*ai ata mi caen i *t® fifinni- 
niare* ^ nitfroa mm c^*wi 
fTO l ®t*t?1 nfBt® catena ®tfn*1, catena 
fafin nan nn* c®nn nnifat® catn fa<caa 
dtrfajsartar ftna aft® «rte* i neacn nneai n*- 
catena nn®n ^an fintea a<ai *ai neae* I 
®ta®ta fsfwntwa natBca leirncntnj 
ntn an* (w®: fn®ta n®t^t) na< ’s#® 
C ^*35 n*a n®ta?t) i aptc®i aw fiena 
nanfl—®ta®ta fsfi^ntfanta nfB* «**f? 
•aaneatnj ntn i sa* «w ?pr« *$'* nf&® 
antwen sa* ntfa®i a?*'® ntfi®i 
aitu^pn *f® Icsraentni <na i sat* 
*rarfcf%nnta ant cal <«a* np*c® en ant 
fnenn *ca Iran *ai *cae* i 

^et® n^fn®ta cat! 1120 aaena catena* 
fa an aft® ^tew i catn fafeaa to 
a®«fn n®if®n*ni atnn, ®ta near ^arsin 
na? ®cn catn natnna ant* *tei i atft 
ennta am 1300 ntena <«*|5 to afn® 
*tca i *®tea catn fn<a n®a®: nta® ene* 
®ta®ne* »iictoi agv nitot® fin catn 
fnfcia <«*f5 «rj£ nnrt® i fi&rwnftcia 
nan c«t%* n%«r at® fan Inattn caen 
catena ffefa^nt aai ne®i i «n| Inateni 
«ifn*M catn *at$® m®t i ®i m am 


®ncna aianta—®t« nfafn® nfiaten i 
catn %'cnn to nn®: nta, *tata ^a* 
attar* «rfapat*fna feneal «?i cn«n neat 
naeata ca^l I «taaac^ 550 nten lenfnena 
«tFnn nnt *ai ntai beaten n^mn 
n^inta ^t* «{B n"*^ «r»r® fin i 

nnjfsfavita cne«5 TOfnstca cn *ten 
*aea^l 127 aacna aa aja^®ne®n aa- 
«fn n®ja a^ta nen ^fa® i 4*15 gne* 
natnfa®tea atiJe® ntea, <afn atateni m 
-fnjfFfa^ata fcn^w aen faeafs® ac®i I 
®tat^t ®ra®ta ft^^ntfawta «tn 
'n$rsf*<*e*a nna 1 ® ca«ai «itea *.—ca *8- 
fsff^neaa an, fn*t®i, m, nfanea 
anCta®i, «reafa a**ann®i ^a^ ®cna 
n^tnafrfn ajaan fafieawta *rfcs, 
ajf^i ai^fF^nta aten «h«i nnj- 
fBfa^nta ntaema to naajac*ntaa *at« 
apt® n^fi®ta a fa® «rte* ( fia ntfnata 
TOfnsta aea nt®tfa* aaata naf® 
ntena ntfaata acaa i «nft ?;eni 
4ftena Rhinoplasty, a^ata fiffinm- 
fawlea ai «tefn® i n®f® na^ sa* 
^-neai TOtn^teaa naea awtw Inneaa 
®e® ^an aaata ®ia aiaateaa Sena 
®eae*a i 927 nttn ^-®a ®ta®fa fifa^n* 
n* atnta a%a 'nc^tnsia aaata naea 
^aes®a aaata mw ca ®^a ajaata *eaa, 
®ta ata fin ncnM*t i 

<ftsta ®t«®ta ^awtfa* amt^fia faf®a 
<rnf n®tea ®^at® lenn natn nna ai i 
®^nai f^ 5 ®a fnea nrfaai ®ta®ti tawtatena 
n^ntafta, ^ata nas acataf®a 

ca nfasa nti, ®i naena §a® Rattan 
nfaeaena nor® nataartca lenaeatm i 





<4¥ ?1| W H\* fgn 

$*i w *\ws ®r*t* atftn 
^ «rtRrc<® fttfrtv ** 

^fwt finfiwi w*i *1 «¥&l 

4«R^ >f3TSt* c*i\n $«ir® 
atvc*, «roft 'Sfjr^j wtf«« wtapwi &iw 
«%I CTOf^StlTOt^l I WB1- 

ftlt *itsrc* *ti<s cq fw fivtfw ««i, 
S5«t* C*t*| *«F5t3 ^ffa I «tfW *W1 
¥R«im i It? <ft«n ■rtifwi 
<4C¥* *f9 <4¥ fafWl I 

«rtfw vn 

at*? ai itfa-nttota n®n ^ifirw 
ftr'etW—CTfal, W «lt» ¥tf-¥Mtl 
•>1 'Wfl'S falll* *1 

** I *rf*W 4H*ti ftf W C4t¥ 
tuft*!, fifihttw w qti ¥11 

HW! CTC-fl $ 

*fm C¥t ¥CI¥ *fa1 4**1 

nftflff 4J4*t* dfrnt* WtTOI 1 
429 il^tnr csrfBii vfwu wt» w 
"1lt>fa4l fnt® CSfatWl ¥ti «Tt* *I*C*4 
^t*r «rt*R qfac* rttfci nwltr* 
cwti all ¥nft¥ i w nst^rs ¥t^«Pt=r- 
*ttW Jtl «8¥ll fafo 4J4*t« ¥fW1, 
4tl 4ft f^j wet-fire 41 fafl-^ftftl 
’TITO: WfjB fift ftft¥ft*1, W, $4, 

*tn«n nfcfr&tw* flawi ttow 


4tw« «fa«w cat*ft «**. 

1270 »iic«i i s^*K W¥I tftffttftt w* 
C4t* ¥fttC4? C*ft«ll ¥tW 4t*CTI 

4j4*t* 3 * $* i 

Jfftfa* fafftw fflf^TtC’T 4t*PM ¥44 
fvi I'sHt *ifoi 'stm nfa- 

'•tlfaf'S *Wl I 4t4W 4t*CW 4J4*ft 
¥CT *ft«l C*44 ®Tt«»r 4tfW 
fofi* ¥ft«F I 

^5h ^ «tff^ra 

1832 j|tCT c^ffl f^s^fiarf^ta 

•nrtt^a >!W wirfn® ftPiw ^*=r 

«?¥f5 ¥WI 1833 >rtw 

^t’f * $*11 w ¥t*tcw« ^*Tfl 

¥nlf*[WI ftfiHl ^Cf ¥»! 
nt=», wi i «eina 

«i¥tfjf« watai ffl’itfaw »ri¥ 

«fjtf>j® ftf-ft® l^fir ¥C?si $5 -l^t^ 
*fl¥l8 *tTK I WHffa sftH 

fiwtfisr i >rrtt¥ ¥f?tc^ *$ flp'ewtw 

’itataTStW ¥®t^ fm ^ I <4* 
wta fSKam ¥rt«i- 

(3PvS 1 *tl *ltW CT«ai ^ «tCT«l 

i ¥t^cnw sitw *¥ wvr 
*ifiiar atls* r^sfl c-rt^i 

¥fllf fsiwi « ¥W ¥^4Wt4t¥tfl 
n?KI5 *tt«n cn»i, c»rt!? iitc5tf«»ittaa 
nf^ ll lt^, *W ?1 WftW ¥4^t9 w« 
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Wt*T N8 TW* C 24* ?*, 5*1 *W1 


<d ?$? f?tn?t?i n?t* i&feit*i 
«Mi ffeitidfc l 4$ mfif® ^ 1866 *tt* l 
4? «tti?* ??? *ft? c?tt?* «rta« fei® 
nm toft it?? i it? ife? 

n ?tfedtt**cc*tt*? *ti itidtfjritft? 
fiftt? ^15 *rt«?i f»it?f?* i 

*t*t wb c?tt?t*i isi 4i*?*i it? 4? 
n? c«ftit?1? f?iiFt?i *tf*$ ts ?? i «rtti- 
f?lt? toft lt*1 *Ft^t=T 

dtfit? irtntr? *i ?i?$® ?? i *t? sd? 
tof? l?t*i 1 tfefr, ?tfelJtC**J*tCT? *ti 
njtfadt?, itfetttftitfi* nt? cndrfait? 
CWfa flftt? I Ft*l-f?nrt?l (Propellant) 

f?*tt? 4* *?? i tfddi m* «tb*? ft* i 
ntiit* c? *? c?"t?t?f? fttir?* toft 

1C1T, C*®f*? 3t? 4lfe I 4«f*t® 

*t?tm: itti *®i ?i 84 ®tn ?tfedtc**r 
c*t*, *®ni is ®t*t ciftit? ® •dtflut? 
ItfetSfe *t? 41 i®tm stfefuti* 4Jtf?? t 

Cl’tltl‘1? fllltlllf* C?t5 Cld ?t?1, 

*itt*fr, c?t® n it*? ntitt? tof? ?? t 

flWfilf TO **OTt ? 
flWtlf ffe? lit??—4tlf?l 

fill t?f 11 f®dtt?k?, feswttl? fltfUl 

11 ?t$ 4KtSttf*» 4H 5t*l*f?WFtl¥ 11 
c«fttn»iTt% i c*® mtitto [Pb(N # ) s ], 
?t#tf? ^*f?t?fc [Hg(ONC)j] «rtl- 
fti f?tit?i«f* *t?t® ntitt® n nftmM 
5? V9 ftntftf n I *1111*1®: cit? if 
Iltll flUFfll ifctit? itw *l*t*f 11 
ftfdttlfc? f?*tt? 4®f* 111*« 111 f®?1- 

15* 41. (5 (Sdittatl tojf*! 
C e H,[NO,] 8 CH a ), 4Jt?t&* (fotlftfr 
4 % 4*. fr-l Ml)» d$d* [2,4,6-lrtt- 


?dttl-fl?rt*“ftlft*?ttiftf??: [CaHa 
(NO s ) 8 NCH 8 NOs ] atfffe •usitPW 
fltlrtlisf* *l *114 fUTrtfl® 11 *1 
id, ff 1 4*t*tf I *tltt?T 4111? fltltll 

44 ?ftt? fit® *t?t* ®t? c?n 11 Sfl'® • 

*t? 5t*l-f?nFt?l, CW—*tltl*l 
it®!, cit?tf*i « ®?* idt®it4i ?i itfe- 
ifttftt*? *t?*t$t®? ftm nffc mKci 
ft* firnu ?*ii it? i-itiw *^mt4 
4®f* *T?t?*l®tt? ®ic* *it? 4tit® fifapit? 

1? c?* ??? I ®l? 4l f?f3flt? It* 
it*? ?ddtc*? «iff® ’Dt 3 ?!? 

n?t< ?? f?*i?i *f??tt? 4 ii 4I1 

*lt*ll| 1*^1 11 itltC?? 1* 4(111 itid? 

«rtitd f??fai 5 it? c? stF'S ?tt*i? 
5?H m it, ®t?l itwf? 1*^111 itit? citi 
did ®f*-c*t*l, ?ti5 it? fen titti* 
cit*i *tmti itfiifei Hfi cm ntw 
?f«ti fit* fis^ iti ii» fif ^ itf?ti 
?tf5 11 lt*t*? Cltt* *t? *t^1t? C?«V1 
?t*^ ii;C? *** ficft?*! 1 

f*5^tK*1 

cimdt?? ?tt*i *tt? iti^ ^c* ilt^si 
?ic*4tii cm*tfe itf^i itit? c? itvi 
*tti, ?*?*t® ®tm? «r®tt? ®t? fif#?i 
tjd iti? n%*t?? *ti ft? ®t? ft* 

fern? 1 ? 11 *? ®ti-*®d®» ft** ?c?i* 
*tfe«, idt^rtw? nff® * 11 * 1 ? mt*i 

?*ti? w fi«»tt?? ®tit? 4i ?t? it*i ??? 1 

i?*i *}?t? c? ®t* ® ntt*i *tt4?i it?. 
■®t« ?l?-ff?t? 1 * 4t<t^ n*t? *w 
iti? nf%t*t?i ?t*tif?i fait 1 faftin 
4* in ?i?-ff?i 1 ®ti *t?tw nw* 
*tf 4 ? ®it«s 4* ci» fiiitirt *titc*i 



fTOFti* 


269 


C3,1971] 

Off JM nfro fd I 0?n O&tTS 
CTO® *f*CTO3 TOtWni nt3t31 OTO 
3t\? *fac*3l *? «wr cntoii fan 
ftoftOW TO 3*1 nf«« 3&t3t3 TO 
cro$ *fron til to* oftotc*!, 
co«$ fowrtof nwtofs to! fafnc? 
cn«il w ffacsrcolfo otntifnf mrtf— 
TOltl* *| Otllto; PW ntoftl 3tTO 

control nttf c>ft«i ?i nltfnoto ntlito 
(KN0 3 ) i 4? toIto ^faron t^tnir=»i I 

notofa *f?T"0tn, 31 

frstcn ntofooto oiled «ifacafn * ntl- 
$t|d facstfa^ ?? i *s:n? <1 *firc*n 
W *t? ftifwMr to %# or? ntnft? 

ftf? $tl'*ftl®, ftfa 
nwtitlf njtaf’t^ •rcttf ®vt? to i 
fonjitron 4| njtrno strn to up m 
ftlf ifll i cftn Cftn foiTOf fw 

TOfK **Pl? fo ®3 TOtl 

ntcf, otic? c^fc^f cftn ^fircwN coW 
corn f sc® u m; coon—ntlcltf#ntfsn 
31 16. 43. {5 1 4«fas ?intlf*tf oc?® 
30t#C3 C 3 H#N*Oi 43i C c H g (NO s ) s - 
CHs I W® cncflcotfl 3t3, *f%C<SR 
•wfns ocoj ^a* *s?t? ?c?c* i «rhftf 

fir* tSCf? nW«r 4«faCf <04313 ®tf®CS 
f?W| TO1 i «!3fH fo®Sft3 *f?IC*3 **lS 
TO Cfd C3f#C3 TO OTO? TOtW *f f C? 
COS 4® TO SCO *®Jf 3p® TO I 

fTOtnfotcasI 4® fcsftij i 4ffns ocoj 
if® ftc*3 OlfTOOr fowl n?33tS TO, 
ftCStCf 31 *fTO3 for® w 3t|c? CTO I 
®f? CTO® filftlf n*ftC<S f tfTOtfa® 
TO ftlfl TOJf ’TWO ifjtfll *1$* 

nfm *u to ®«s»T3 nitcn? *tro 


*3 C 3 if ft? 43 <> TO TO T 01 ntl 

Pflfl nfsott *tn I C330— 

4C 3 H 6 NaO 0 - 12 CO a + 

10 H s O + 6 N« + Oi 
<*3tco 4 *i otlrltfintfior froifire 
»n 23 «fi «rn^3 *if33®i foim 

«lt3^l03 jfii HZ$l\ 5t3 W3f ff| 

C3*I I 

foiftsrif to 3ifI fitytro <o| no 
njtn ®w5tn coar cto n^r® B t» 
Ftofntf i TOtn <ol ttc*w ?co nr? otn- 
^o'sfn «if■ft* wtfi® to fii i fwtoi- 

arfo« sin ^53Cf 3 no w TO <fnt3 

t:n <1l3 ncofo n^to cow i fl ^rcno 
33CT3 333fif |^3*?lr® 3W »If fCl® I 

nf to« fo^ 1 ® nfiifn ^ 3<s| f^no 
to ntrf, ^oino stn « tinman <®^l 

fW 0t3 I foi’ftOC'tO fIftftff fTOl 
'Stl 43 <r«f3 notsco C3^tl l^f foifl 
3 d 3 ftftftft cftn ntfcn 
fin nfooto 4tco *w 

cncf f«o nf nt®« nlf olfto 
fiw ntco <$1 If TO* I "If TOr»3 
Wt3 «03F® ?3plil“®W-Stnf3ftl «3f- 
%^o nwlntif <o#fe fosstn *«mi 
nfl’tfn ^3^ footo *cf ^tcnntcno s^f?f 
cocf gc 6 *tcn 3t*tni to \n « 3 f- 
nf*w fcc^co <<fis Hn^ stcno 
vri cfmi's fonptoo oloto to nrwl 
461 %3 nw do ot*3i 3to 1 «rnwl 
on sftotnto nITOfni* to ntpf 4461 
oifi—otlw cocf f®<®3 for? 1 no^l 
ntnf«^cf cf con f*it cow otlcoo flcf 
4f ®i ton co?; if tow ®c®t?nt 

otostn «nn ft* f w 1 



o [24m,5*num 


facial caftftwi *E*, C^I 
*C* fil*rf*dF* oqsi^ nf**tw* 
fen* i *«*fe new fanFt*i *rt**i«t* 
nc*j *tfcc5, «t« ftorcn fatnn mtn 
cntni *t*p» «*t«w* nvntf nfatmte* 
*cni fas > njtnfe w witinfaw 
*t**« wf? «u«w* citii nti, w 
st* *in w*i ntatnr* **ti* 
fanrtam «*i swi-nft* 
ndp—*tfe fas* i *?wrn 
fanrfaw n* *rt*s stew ^cm c*tn 
stfarc* c?«i ntw, ftwtiei* 

*t* w i 

farartsc 5 ** *m\n 

faret** nnttf itfi slspf ipfacw 
nm statfentisii nt*ft* *m sfwt* 
stw <«* *mt* ntntftif fas st* 
c *m w ssi, fifths first**™ 
«ifo® if* cww ntip cseats, fa *w 


ottf ntfa* stw stntwi nt*i «tt 
<stwn faw *m cww mfa, 
firsts* napnt™ cn*fe fefan 
cn* * 1 , firsts*™ nfat**j ^*s sfla its 
n*s *ti ft*. nfatcs* v fat? c«jtn 
«d stsi, stfea ntf c^«r s*s sts* w* 
*t* ^cia *si*c*—fest* ft* fat* *tcn 
s$nj n* nfa* nsK i **, firstsn* 
sfass «**«**« ^ifc* 'ssjst* 4c*tn 

st* stsstn ^*t*a 4ffa« fa<* f*i 
*t*i stft si ft?« stsi stcs, <gst** 
c?tnt*, ss 0 sto, fa fa *at*t* nine** 
w *3fat* sits i |*fti* fafo* sits stfe- 
c<stt*fa *fnc* *tfe* fa^t* n*«t* , » 
ntirtm **, «t*na sfacaFftstts* nfate*j 
cstn cs«*i **, fwi csfe ns «e*« fat* 
stnts sfasfas *t*i nst** st *™t 
ssjntc* st*n* ifef **i ** |sr** ^rn'Tfsr i 
n^Jfa *t$* nfa, c*cn f*fa* ^tffa* 
fafsi* i'sfaa ntc*r« fanpf*^ I 



wtsto 

n*nt^* nfafsrara «r*tn festrn 7 n 14 + s He 4 - 8 o lr + t H* 

*ife *t«rt*mt€( faft* «w* wftiWlini- ^ntr* ntfetftaw nf**fe® fwi^ifirwpr 
*tn*ihrw *rfen nr* n**H* w <w nt**tit*n arctn 7 cnrn 8 1 nr* 
$rn nr*r=r f*n*tnto nfarnt ^tfPrf *f*t*mt^ « ^t®fe$n (1921-22) 
TOtsntft, nmtx* mrar ntrn n**tn cn«to r*t** (m. w- 5) cnrn n^tfn*t*i (m. ap. 19) 
(Nucleus) w cnsfarn 3stnt* « fen- n*i n*ra (He, c, o *j<?h*) «afenn 
fstnt? ntn *nn <Htnrn fawrft fern*$* ftfinu *rvw?ri nn* i 
ttftftvqn mafta tn-fisjMrft caftfcr, *n « c*nt* 1930 ntrn 
frofK f*fe|* it^t€ *n «ttnftn nit* it^rn ^tnni-nftnt* *t*i *rtnt<s nr* 
n*itr*H ntm i cnrftm mrtfew* nmn * T-iftr ^rnn't* <*n <«nt* nfcntnt *fa- 
cnato-«rt*fa5 Iwntw* n^nji n*K «t*t* nt* i nr* wt* *t*n*i ** f*fe|* I 
*it*t* cnaplw* cstfo nmjtfe & ohm <*mm c*f*fn*t*, «rt®on nfint* nm 
ntWMfw *?!* (Atomic Number) I W* ntft 'i ftfefc* fevt* nr* I 
c«lfo* nmjt* ftn-ntni nfet* ^twntn *Be 9 + *He 4 — 4 c 19 + 0 n l 
<«n c*\nrn nn* wtrn nfiiw n*i ftfefa t* *t<nit mrtwjfrtH nt*i «fci 
frwtfmr?* ntn w *r* cnrn i *n ^n* i nr*i nwttcnsta* tn-wffvrtt 
wtnm nrc* n\m nntnfsn nai v<\\ mm difet ^tffH nn*i frnffo ** nt, 
mtftew nf***Mfo fiffotmrn cnafa cnt*l nmi *trn i < 

f*fap *1 *1 (Nuclear Reaction) *r*t I 1934 

cntn nwtl* maFNm few nf*p»pt* nfn- * *tw ntft <*?• cwtftil wtm cnrtn, 
*t* ntn nr* cn^t* fnfarcl *fetr^i mtn^fnat* « nwtvcfrflnrn 

U i «iitn* c«rtr*f^fetfen (Projectile) *rn i *t*i nrWw c^rn ^t^n f*wtr* 

<n «\m* cna?l*rn *in* c*Vrn* cnaftm <«nl5 wrt—ffln cwfatv nwtwm 
4n*nntn**fetnnfe*t*t*r¥t€i9i9nfrni nrwi ntrn* ^tffwr c*tr*n 

Ra-C mm nttafctwrc mtrn* *r*r nftH $mr* ?5«tr* mtr*n n?nt* «t*t* 

^wf^nrffnfSr.o^nc^tNnt*! tori 
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[ 241 ll, 5*1 mill 


' 6 B 10 + t Hc 4 —'-►yN 1 * + 0 n l 




-* 0 C 1S + /3* (t, - 9‘9 min.) 


* 


i.Al” + s He 4 — 


03 0 


+ on 1 


">j 4 Si*° + p + (ti - 2'55 min.) 


outre i^ilaitn cvark *N 13 n 

U P 89 1 ¥t*i¥i ¥iti itai ¥tit¥ iw ¥iiti 

1ll« fc«v*|I Cfdfcwft lltftfo 

fiftim ^ cm ifafei ¥Tti ¥ii ¥ii 
anis ohm c¥iar w its i 
cwftt nwtf cire «rtst ¥fi¥t*fti 
ifam H l^iti H i¥res retfti 

fifeit itn ifetrei to n, ¥t*¥ti 

c«ftiw^t^*r tewnn ¥isti nw 
*lt!¥! ItfeOFtlfet* Wltl ¥11 n I ««* 
*tfMi%n fcssifw to c^tn^fetfei- 
ufal¥ itlltl ¥tlf«'® ¥11 fewinll 
¥11 111 ItfeWtlfetl lt¥t« ff¥tcjR, 
¥»fcltlfetl, flfetlfetl W ftlWllfetl fetm- 
cit’in c^rtn^tfei ffeitre ¥t¥¥i«i 
, <-¥^¥1 (tHe 4 ) ¥t¥t« OTlfew (iH 9 ), 
CtftfaUH 1 ), fafefo (on 1 ), X-flfotlll, 

T-Clffetlll (H C«Hfel), fel«l¥tl (e) 
IJlftl ¥11 111 

fclfifc** ¥twtwi cire citan iti, 
lt*Ttlf¥¥ fifapsl « C¥rftl flfoltl ¥1*1 

(Mechanism) ¥t«1t«ri 1 It¥tofl¥ 

ptiwtf cit¥i¥i-^ru^rei ftaft life ¥tn, 
; f¥i <¥«f^ ffefinti fifeirK4tferei wti 


ifsa^a nfe nutiji rewires ffewi i refii 
fawtfl citi (1936) c¥apla fsfoiti 
W 1^11 ¥«¥ flu l¥i *111111 C¥B?N 
¥^¥ c«itr¥¥ferfei citfi¥ in ¥its1 

Cl\f*j¥ C¥ 9 *lrei ¥lfe ¥ 11 , It! ¥tft¥¥t*l 

Itl 10' 19 £ll¥ 10" 14 Clll'ai <flfe 
»fiCT« wife c-rtfs® c«ttc¥^fetferei w 
ifo rewires il¥ii ni¥ « rewlafc 
fcrgfas mil WtSf HI ¥¥8*fl tewf¥¥ 
C¥Wls|8 ¥fl¥l fcl*ff ¥13 lift ¥111 ¥ltl1 
rewire *rfm in ¥it*1 wt^rewli 
w ii ¥11*1 •rai'tti ciwlre ¥*rt«f9¥ 
ii, «¥¥i *rti m*f «ifon sir® iti¥ i 

Strife 11 WW¥+rertW^fetfe¥-► 

Cllfaf C¥B?1l 11 fcl¥f*¥ ¥111->1^1 

C¥¥ll+fa:*¥ ¥fl¥l I 
C¥Wll flfapll 1¥ «f¥tl, Clift *RW 
^■ii¥tre ¥tret 5 ii ¥11 mi i 

(i) c«tOT**it*i c»trt* fifiw 

(Projectile Capture Reaction)—oife 
•wfafe t5 "ititiu in c¥li nutii 
c¥^tii¥ c«rtt¥^feiferei Ifll ¥tlt¥ ¥11 
¥i, ¥H ciaPli c«ftre^fetfei{5 urn ¥W 
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C9f, TO c^lfn* c*aftt9i H& * 1 , fa* 9$9 *t* i few c^apfafc **tifa *c* 9lc* 49* 

c*rf1c9i *ti to c*l9 *f*f*t* *H *? =>i, *ci c**%i fafaixti *tw* 

«ifaf*w 9 fa y *«fa ftHw fafafa* *ci *tfi* TO to I 

H* + 0 n*-►«H 8 + y, ..Rb^ + on 1 --+ 37 Rb 8 «+y 


«C 18 + tH'- 

(2) c«rtw^^i - faffaii 

(Projectile-particle Reaction)—C9%9 «t9 
c*arfa fafaifa 4* wf« i c«rtc**&1$»i 

i»A1 8f + ,H‘- 

?N 14 + 0 n'-*■ fl C 14 + t H\ 

(3) faatWSjfafaRTl (Fission Reaction): 
C9Tf9 «lit cn)z*ft c*TO (Mass Number 
200-9 «ffa*) fafcj?9 91 ** c*l9 9fa- 
*r*ft c«ftcw*&fac®i9 *tn «rtTO *t9t*i 

4* CT5« &C*fa* C¥3?taT9 HI *9, TO 
Cl\fa* C*9?fa CTO # «rt9 *T9t9 «C99 
C*^fa fe<9* *9 I TO9 TO ^*99 *11 
f**i1t9 fa&Jfa (91 iw *R*i) * 

*tf*9t1 9fa C99 *C1 I 4$ 99199 

c^wfa fafailx* fa*t«R fafan 9w I 

*M»I fafcfa *ft9tl TOft* Hit C*rftW 

*1TO to, <•! **X9 farfaparffB fa*1ar9 
fafam (Fisson Chain Reaction) 
9fTO *11 «l*49, f9«t«R fafall **:- 

faltfal I 

9t U* , « + 0 n 1 -- 80 Ba 141 + 

».Ki ## + 12-3) 0 n* +200 Mev. 
ifa-*11**»t9 fafcfa 91 TOfa f9&J?X99 
*tlfa faTORfafafl 9fctC9t 9®9I 919 

U ,8 ‘-C* ^9-9119’MW f9fc$C99 *191 *1TO 
It91 ft, TO fa* (Zn 30) CTO ^Pwtfalt* 
(Eu 63) nff to c*fa$ tviw nrK 
3 


-* , N 13 +y 

--* 0 C ,3 + /3 f 

C919C*T9 19 fcc*fa* cvarfa cto 

«TOX9 9^9 C*a?)9 * C*B?fa *fl*tl 
*t TO I 

» i S Mg 84 + a He 4 

6 B n + ,H‘-► „C“ + 0 11 1 . 

fl9tC9 91*11 *tl I ^99 9«rtt«fa 9X9J fa| 
ertlft* fc<*9t¥¥ * 91*1 99 9t9Jf9* 

&Vlt*9F *«ffa CTNflfa fc«.9l*¥ CTO 
TO I faTO9 flfalll fag *9 fc*99 

9fa«9 *t« f wfaafetlw* **, E-mc* 

TOtfl ) 1 

9t99tlfa* fclfa* 9t99tlf9* 9fa 
iSMtTO f9«t*9 «^«| flfaltt* *tWf 
e|t9t£9l *91 9^9tC9 *191*9 TOfttP 
41*9 4*15 91991 ifa* fjl\ *tfa**tTOI 
9l99t9f9* Cltltr®* 4^ fafalft 9Cl?1 
apwm4Y fa^C99 9191 9 oTh” 8 , 9 t Pa* * 1 , 
« a U S39 * ?|9-I|ft*p»tf fa$$C99 9l9l 
88 U 833 , 9bU 835 , 94Pu 838 -49 f9TO9 
fafaFJH 9^1191 91 I *C9 9^9lC9 *1*1 C¥8T- 
fafal C*K C999~fer^f9ll9 (22)-49 
f9«t«R ftfafl ^*jfa* fe»-*9*)>l"9f 
CTO*^»faC4* *t*1 9^tX91 *1*9 *X*[ I 

(4) 9RCTHR fafaRTl (Fusion Reac¬ 
tion)-*^ C9tVcTO ’•rftt*mfrl9, C999— 
xH*, !H # , s Li 6 «tffa TO 999199 TO 
fa fan to TOn utit * otew 
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wtm * font* C 24* 4 *, 54 nw 


*44tl'C4*lT* *f4t® 44 I *4* C48rfa 
fif»4fr4 *«4t«R ftflnri 4WI fttost- 
CTO4 ®ItSft4t*f « ftjfatl 

•nr»w ftf*4l 4W itft C4tar 

*tf4T«44l 

t^ + iH* —► „He 4 + 0 n t + 17 , 8 
Mcv. I fifostt® 'Stsas «rf®444 

(Potential barrier) 45 ^ 4t® 

4144 f®dft C*|WiJl« ®t*t4lv4fC®$ 

4*44 «tf®444 «if®5f4 441 *84 I ®t^ 
TO ®t*K4i?N f4f#it* (Thermo¬ 
nuclear Reaction) m 44 I 4t4l ofrwi 

c®ar to **4i4 Steffi 4«i flnW 
TOM toWrtffll 4W»I C4t*tWI TO 
ifa 43 ftS* 414 4f4 C4, C4$«fa fl4*1 44 
4[f®«44 4C4 *4**!4 fafa® 44 I gftlStW* 
C4t4fa ife CV4*14t35 *MHt*4 fafaF4t5 
TO^I 4^4t«f4 fafafttC®® f4«tW* 
Wtl fag ®4 W*f<TW 44 *4t 
•44 *f^4 I W *«4t*4 

fa%4t4 44*1 fa®t«R fafolt4 4 VII 
fclWtfa441 TO ?W, C*Jtf®4-^< 

4$fare *fw fiwt«R fafa4t*41 1938 
Weizacker fl Bathe TOR, 4$ 

4tir®tw if® ftftatw *i!Vr« 44t? 

apnt 4 $ 45* fe«4 44 I $t41 

fiUftfa® fafSW C*n 4tfTC : 

.C^+iH 1 —► 7 N l3 +y 
7 N 18 —- 6 C t# +y+^ 

e C tR + t H l —*• f N t4 +y 
T N l4 + iH 4 —► 8 O t8 +y 
e O»» —► 7 N 16 +y+0 + 
tN^- KH 1 -~> ,C la + ,He 4 +y 

4 t H*—► ,He 4 +*fa * 
«4tt* «tt4 07% il *fat® 4*tt«fa® 
4*5 4t4l «ffa *414 faffatr® 
9i U 838 + ,He 4 (400 Mev)- 


26*8 Mev. *fv 44 1 <4* faftH 

fjfa$Vydi 4^tt*n **«*, 4ttl ftfawtiS 
4fc<5 2Xl0 7 °C «Ht*4 44 

dR< 44 R4fi> *tft4 44F5 444 
6 fififlR 444 I 

•ftWtlfi* C4t*n fll*Ff4l*t® «t*WW 
Rt®4t»i *TOt®R fafaprfa *nt*$hr ®t*r 
i^ntww TOg® TO 1 *t*(4l 4lt4 *3? 
*tfaffa *t4t41 ®t*l4tart4 10" 9 ev «« 

10 7 °C ®t**lt®t410 4 ev I *t44tlf44 C4t4t4 
fe«,*4®t*f4t«4t4 nfl4t«l 10 6 °C «tt4 I *«4t^ 
*ft44t^f44 £4141 ®t*-C44?t4 ftfapltt® 

C4**t^n4 4FtW I 4ltU5tt4R C4t4t4 
«P f4S-4j^® ffirt *" p l4 44 I 

iH 9 + iH*—► s He 4 +y 
1 H 8 + 1 H‘—* 2 He 8 +y 
l H I + iH!—►*He 4 +y 
aLP + tH 1 .—v2 a He 4 + y 

8 Li° + iH 2 -►2aHe 4 +y 

8 Li c 4-|H 3 ->2 9 He 4 +’o» t +y 

f<fap4tc« «tt4 0’23L% -ffec® 
44, C44tW -U 985 4I44t« >«W 
4ta 01 % ®4 if^c® 44 I 

(5) «*ftWR f^faFSl (Spallation 
Reaction)—*®7f44 441 * HlV*"*!! 

( 4fV 400 Mev ) C4tr»^th*4 4t*1 444 
C4t4 ®ta\ C4\t«4 C®8fC® *t4t* 441 44 I 
*t4f* ^t4l C4S( 4W1 10 £414 2» 
•444 *tt44tlf44 5f4l4fiH^ £4^*4 C49 « 
TO «tg* nflWtW 411 44 I *14141 

C4^4 *ft44tlf44 «44t£f4 *^4^4 

2-44 £4*1 44, W ftfiro ^4*1 1 ^*4t« 
f4*t*4 ftf*4t4 *4 

f4t^4tC® «Tg4 41t4 44, fff *4 *^4Jt4 

f4®t4R f4f3P4t4 )(4 *4 ftltfc 
s»4 I 4t4t4 44‘.f4P4t%4® 44 I 

74 W 18T + 20 *H* + 35 0 n* 


»#As T * + iHe* (200 Mev)--> SB Mn*° + 9 iH 1 + 12 on 1 . 
14^41^4 *t^4t4 4T4I4 I 





orci Mws atfgssstfl’t si 

C*lt¥SIS! gf 1961 *TtW I atfstfl gc* *1 

sg* a^e, 1971 ttw i 

*rfa g-t SMS aT¥S ^rfasfa ts stcll 
gts stcsM ajttrs-gstfas csfai* 
gfe fccsrtJ gc«g, <s»fa wt sms sro* csct 
wtgnwi gfa gc<*, cs>fa si carl *r®asi 
w ifimti stst, fag * «j*css 
m<m st$re. si *scg, c*fa stw f«wt* 
w, C¥tg cffa stw ¥tfs¥ tfaafft, 
sjssts} « etastaFts’t *\s, cgtt *s\cs, 
fasts'! * cs*ts wtt*s »ivtn g*. csfa 
stWFT fw ffiaPtst, gfagfat si arses’! 

St*T ¥CSS—«t fa<S ¥S1 I fatfass, alfalfas 
St awswtM"Sf ¥$«R, cgfa *ft^« Wt* 
fPSSR C¥tg C*tg SttgJ S1t*S. CSTfaCffa 
Stiff! llC»1t<F * IJFWHWl^ Si gtWS 

fstts ft**r—w artists’! esc* tfa 
¥S1 sts I aigtgl *PM stl§ gfw s<® 
sfantss?! «risfas* «ti 
*S^ &MtgS-aigMtgS StafjgfalS faW, «Mfa 
•w n\*fa tseg* arfasgstsfa gtgtcsj 
^Sltfa »fc*g gil ggl Hgtgfa ftww. 
«tsm fti fesfaftst (7Pi 
▼gtwis fcmsl art^s fcsis nftfipn 
fa^s fti i 

tsgtsfatis 1971 *rtoif| ®tsc« 
*ifassjstsfa wg srg ststfsss gc*g i 
fai„ try-i*rw srfscss tfats'sfa fafar® 
*rt«fss «twn v 1881 ttws 17| 


OFcWtst I SfitS %i «R» srUfag^tlS 
«tsi«s «rc*r-r * sgis wtfgssi 
fag fag V I 1853 *ftl«l *fa«W fcl«- 
*ifas g}st« «tcsct wfagssi gsl gsi 
«t«ns tfates 1855 stw « ¥®i¥t«t* v 
1866 ttWS 8| ytgltft StM I gist 
StWtS WtflfattS V 1872 

gtw I stl atgflf <Ms| «titfs !<«*- 
tlfa® fill V* « >PW it*R- 

ftrf* gjPwi-^i^R’n ^c’ncgsf, vnl 
«iwrtwi fa^s wnt «gt4 l lw 
^■cs«r itw W CfitW^I 

#«*f I 

^t'r*i^*(tft >!t<<tfl e i^: g-ifg *iaifa:« 

gnr «rti¥i gft *iaifa^ gi«« ^ti- 

#tfa^ f^^l ^^16 Dc facto 
aits appljg De jure I De facto 
v* cm* w gtwf «i^l8 farw 

SR*r« *irsi SM^I *m aits De jure 
aitfrttw* fafac^s m fill A gis 
fsscss mftz* VWW ¥CM Of*fl rteg, 
«tw fag fag ai^fssts ^ gs I ¥tl1 
<a^i5 facts to n*rsi ^set c^t¥ 

fatstt VK* ggl CS Cggtwl 5f1 

Cf S, w, gw, fagtw si fastw-«fstw*- 
fafaents m fsc« gg i arfsts 

aftstgets Dejure tgfa aupplg 

SF1W aiWff ai'gfasi Cttf gfa I Ctrl 
ft«W 1931 arsfa Defacto *lgfac'®| 
CTtfmtn '<tf Sts ges egeg I fal «t* 
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*t® CSCf fftsfr. 1941, 1951 fSi 
1961-c® ssjnsi f snss 

fw «t®i® cntfnisi f ®i i 

cftf ®tt§ m*rns ftss^stat 
%v s®, fi ft**!'® mini* si ntswe 
f tsil smsi ft®*® mfe fast® «W ®w% I 
ftsi cifainj® ftfitiar « csntfo^tin® 
Wti ntf®1 st® c®, csfaatf 6®r«i«® 
®tf ®ftw f ® « ®$j« fsnts ®H®ts w 
ftnsi fffei ftftnfe f*ni suite® 
ff *ff t® CStSniStfe S«l1 CSC« Itl® I f C® 1 
cnnftf chi * refen n® sn®® wren* 
ini i ^®tan« ftfesr-f-itfss'li:® nt*®i st® 
cs,frrss® stsntn® ®ti®nr fffs sift 
cftmitn ffins, fits itiu cnt® msn's 
®tiu sf**tn®m ftnss-fstfsis® cnr* 
stsifsi ®tifT fans sfcst sfts, <®t® 
n\w fs<i®®* <®t® fan ^cftwtatcn® fens i 


[ 24n s®, 5s n«n 

cntsi st® star? ftstis® ifsstttf T- 
sitfsn®, nt®f, S)s « 
fine® <nsst® cnfawsi s® i ft* cscs 
s® n« si® *jiS c®tis« niff fi ftst®, 
ntsf®¥ f sii « ®tnfofaf sjsii fa® fsst® 
«» «rffe nts ssa *i«v cntmisi w 
®r»i i f- n*s n®tsftcf c®ts n*ft®t 
otcs cntsnist® sjsii fis» <®t®n® ?Ih 
S tar nfasfa fafa® stil ft® nfssjtft* stfe i 
1770 ntcn stfas svitil f 1801 ntcn 
fesnjtw cnt* nisi rt* *® i f tss- 

istif fstfei stn'f i st<nt® cntsnisi 
fe<nntr® cnsnts sm *® \ ffe ftss- 
istat® *nJtn ftsai tsin si ^fasl® 
s® f sj n tsif ntf® i ff ®ti§® $nst® 
®w®tii® f®H cs fa,ft* Wtn1»ffWfl 
«itss^t?tsfe f«utw t «tfe cntfmm 
cntf s'® nwtn m»» «ffe w i 


fsstsnfR ^siftess 


ftntn stmt® m® c® nn« ns^ts nmln 
*t<® fi, «ii wij wen *wi fsstsntw 
5staf*stnfl ns^i i 

^wrl^f nsfft® cnm cntn, cn to® 
ft® Ifentcfi sfi® <*ft® -41° cnfoat© 
*rff «®n ^sit® itm st® i esc®® smftn® 
wntcff -35 c cn^c^f ftnsian n^» 
wm ®f®Tt® ®mtn fiw csm ft® i 
. frtmti aftfn cs, 4f® ff stfts 
feiwti ncf ^tnstni <rt® i'7° csfaar® 

iisr nt® i ftst® finf fe’^ sts® 


stn to stf®t® cnntcs ^twtfpra 
▼in css mftfiro f® «®s^ «ti mtnstai 
ntfsffei fis csi« ntc® i ‘sfeftcs fewffe^ 
cscs® ^tnstn mlwftsn nsi®fe *fw® 
flntif® (O* cnffec«®) s^i® sttf i ^t® 
cscs® ssjf®^ ®wfnffft ftw wf« ^»n 
msft® i *w-c® sjs^s nslft* cssi cm® 
cs, fin® f^ffn® nis «fts 

s«if® ®n® niis® f*®n i ^ ff® 
%*n w«i ftst® ffes ®fsftcs s®i? nfts® 
® tf nti®, ssi— 
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fi wftalfc a <gttf te a t 

(1) a*r®s ?vtc4 taa $al33®at w i car® &< *3cs*ta fe® ?t^?c« 

(2) «tw c®ta %5t ®$a nattfa ataafa taa watfe fta®nta w i 

Rtt $atfl®aa ft; (2) atfca (Rime) *1 J ft«f®*n—«®ft 

(3) —41* csffojrrs* Jtcs ta trttai ta®, atai aiati ®t®tra caat c*a i 

cwl aar® *rfa*r« *a i <«fe «rasf®ta ataa, ®«f«! cat ftca Jin 

t®ta®:$ <4 aft i^*tt=r aaa <«a*i <n=»<r« tea; ®ct $ft aw ftf 

carta ttT faca fee? ati, ®aa ®a®iT*f*i atfctt '«rtfec® nr? 1 »«a ttctf®® wi 
faatcaa ttca aa®t®tra tar® *ra 1 at? 0 61 ttfa ftateta tarttef tai 
*tftc® «rfim cat sf®, ft? «tf® .wta *a ( la* fat-® ) ®ta tar?^ faatcaa 
aa® ?at®tc? 80 ®ntfa ®t? fefs ?a; ®tifac® ai atfa® fettea ttfac® tatcat 
®c? «rfoatlS «rrt®t®® ttl'g® *ca ®ttt t car® *itn 1 ttfr* ^8a fittca attl ftt® 
ttatai®: -3° cti*&ctf® c**rraF O 0 cafft- ai ca®fa cattlrant aiati ftfmi ®»t® 
cat® ®ttattta atac® ®taf%a ttta 1 ®tata ®®}ft® nfaatca tai an «*®ft 

fectacaNJ tea ate® 1 ®tft ®ttat?ta fiatPi «ta?ttT *®ta fan? c®e® ®tae® 
at $atJI®awa attati 1 ttca 1 

fattattct fat aacta $ata ttea ttataa®: <{a ittta (—10° c^ffecat®) 



la* f&?-® la* fw-t 

faatcaa w®tc? tai aa® faatca cacta wtw 


(1) apfc (Frost) ai tatfe ftarn— * 1*0 fata atata aaa atfa fiatatlct 

tfafa ttti aa®$faa ®t®tca ®* tfit a Jl$® aa 1 

a tea ®ai aa, <*n «ts® at®tca «rta (3) cat (Gtage) ai nfitta aa®— 
ftatafea tMftc® ttft tact^ tea *rc? i ^a ^atJt«a® cat atatar® ®t® 

t%ft <jtaca atat far® a ca®ta catatram ttca ta^ c®ta c®ra c®r® w faatafea 
ajatta fat afetc® ttrai tlataa®; ttca -tv, tat^ aawa caai 

nfaati w at®trna aaj fara far® nira (la* ftt*a) 1 ttfta ttrtft® 

atata aaa wi fenna Jfti at?®a w 0*9 ®ta a»ft ^a| ®?t®tft tar® 
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«r«l * %fttt l 24 -r S*, 5 * »|HJ1 


StCV I 4S TO ft 3TOS ft* *1 C*TO 
CSftftCStS SJSStS ft? C'Sl fc*fS* 

cites* TOstw sjssi ft*i*v *c* to. 
ftstcs* to ^tV s*i csc$ *tl, w 
cto Stst* TO ft*rt=rlB <sftfttatcs 41cs 

StTO StC¥—4SS f¥, FtSSH Wftl* ft¥¥ 
TO fro 3 Tt$v SJtftK (Blind landing) 
«tftFltC¥« VW ¥H CTO»l I 

vfts vig vncss, *t* TOstsi -3° 
cn. cro 0°cs*s sen; *1 cs cstss vw- 

ftftvwftTO TOtc* if, csvfti 4**tis 
TO fof* W 5 TO* I TOt* 4 ¥tt *9 
VS CTO ft **tS >R* *ft ftstst 4tc5- 

*t* TOTO* 4tvi stTOs* ssj fsc* 
tpp *t*» vtTO® cjt«f sto to* i 


«rt#i to tfscss *tf*stT« ftsfirs vit to i 
fsTO* fftst* TO ftatITO* fsfe »i* 
¥1* CW**1 ** ( 2*S ftl ) I 41 TO TO 
toi cto f«TO TO*, ftf to 
TO* vssto-t m ¥* stst* *ts,*ift 
«rstf*v **i ^ tfstscs* fpnww 
TOtst cvfr c*c¥ css *st* ss* sHlfi 
**t* to vt*rron v«jfs* *t*r c*tt* **¥ 
to esev to* i 

VTO«t <rt St* Vtw— 4 t fSt?|V*S 
J* V**t* fcTOt fa? 4 $ SJtTO* W*ll* cs, 

Sffa 4¥¥ SSt* TOtl *i? m **¥ srsts, 
TO Sts fat* ¥t*— 

(i) 4¥¥ TOTOS CStS si StTO* 


/ > 



2*^ fta 

ftstt** stsstsfett* fstsfas* 


4ft?1 CTO estess ¥t*ft*fett* (Car¬ 
buretter) **¥ TO TO $fsf*t f*¥¥ TO 

fttv to* i *t*sc*&t* toi Wcts to 
TOts> * sis fafer* ***** 
s*i vtsspifrt* «w ctos Ifatsivfri 
TOTO TOfsftNr TOits\ «rts*n vsts, vi 
ft<hH sew th ** TOi*jN 

TOTO tTOv nfsstfs to stsftfa* 


¥«fcl TO*tS V4 Vfa SM VSftS st¥1 

TOS «S (w), 

(ii) SfVtWS fUStS ftsfCSS *lfo (v)» 

(iii) CS SSMf SIS* VTO VtS SSS, (p), 

(iv) ftsttss ntsts stsi SPSV1 (E) I 

ntftfc* VtSFtC* SW1 TO CS, 4TO ssci 

wsisstsscss< ^ 
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*T$¥H CTO wtsn *TI¥, C¥S sNtofft 
fistw? *ii«fvfd *si sto* $«wtt 
•ttftntft* toTO sps’tfes 4*15 
fatws toi sros css to* eft 
TO mrs i 

e ¥ w-9 sh fwd v • 



E 

w <itrts/9s fkt 

1* 

1 

•5-5 

^PisTtf 

’6-‘9 

*5-2 

css 

*4-‘6 

•2-1 


fistsstros «w ft* to 
TOtows femfm 'efi 
<39 « if'QI f*d9 ^HC¥ nfsTO TO 

wi i to fwn« St^TO fro vtssts 
fids fag wt —css si, cam TOtfs* 
¥**3 ¥ TOtdS ¥t*f fctCffc 4«f»K¥ fltdl 
cto ntwi wtfrcro* its^wfetts to 


*¥l 9¥ ¥TO V* 9ff*TO 9t^C¥ *tf 
Cl?t¥st9 TOft frp (Preheating) ¥W fro . 
TO I 

«Wfiq1 to, CTO® >H5«td9 TOtfc 
to ^flTO *toi **wr fifaw stfl¥ 
« ®t% nif® «•« *i* si pifettflv 
Sjsts-csTO feitfs* toi, wit 
U®^5 s 9t*9¥ $st9-C9t«T¥ (Goodrich 

mechanical de-icer) I <n$ «t%f§TO 

(3 TO ltd TO IRitl *Mf1, d ¥9 

*tviti mtwi ftsu *ifro own v 
« eitwfrw *fTOTO etstfas * 
S*fs¥ wi u I ft* TOfft *t*i«f1 TO 
*td « TOtcss ¥H>ti few TO i 
TOTOTO fera ktos *$TOTO «m 
few stos fists erroi to *1 *ro*tto 
SStTO «3S sic* sta W TO ¥t»lW I 


WH 


fe*9 ftesfifi * fefecstds toj st^ft 
*tTO-«tstd9 fec«ro» fescfcs’srtfe^ sites 
*?|B nfidtqt 5j«s Sw ssafo 
sit¥td fe<f¥« tow i «dt¥ w TO* 
sTOtmw fenfift* ntfirt *fe smi 
dm fro TO* $ stTOi tw 
TOtww nfwiwi ffli tow i 
<9^ •(¥! StTOl few! t5^ 
stoii *s »Tt¥tcfj *1*: i»(nq 1000 
cftfttTO itfi dtfl* TO 4S< 12fS *«fts 
cteis itfi * fs* 4st« ?u n«s «s i 
•jfMtn W *TOH *WJ C¥TO 


« C^f^r«*rws TO7CT ’TStffif st^ti 
*tTO-«rro 4^¥t»T >TTO ** fsl *wt, 
cWti, fid, ftTS. ffiltv* Wtl, 

**sr¥ w fesei i 
Itftftl "‘itfif-l 1954 *!td Sftftd 
^fiw V I f*s sis ^ <3¥ cfrft- 

cTO C¥t" p ttifs stfi3 fq«rt^ ®^s wi- 

fts. f^it^rtetfti fft*r &n«tw* stsjw 

Cf fsel Ijwft 3¥dS TOT st^ts 
srtsts etfts ¥91 CTO *ftw. C9t»rtwt»r 

thk ¥91 cto ntw. d fiscs 
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* tatt* [ 24-r 5^ 9<*ti 

*f«9 9®t9 c?9i A 4ft9 to4c99 9lf*9 toi49to ®c9t*H?f99i w 


907 4®4*t9 w ftta i ynft ciz* 
Cflfil C9®f9-®9®939 $ 4**1 tor4T9 
4fofft® 90 *rft9>t® fto 4tt4 i 

<?fi9ta ft9*f?®9 22300 jfttn few' 
A 3ff9| fen4* *t*R *91 i 24 

9fetl ftl®F9 *£* 4»4t9 4t9fe9 *C9 I & 
w 49 ta**® 4*it*t9 $*rca ^f?ta 
*z* ’jft^ 99f9 nfer® 24 9fett 
49ta i 4w 'jftft cit* 9w ri, 
& *r#»i fen49 C99 991*1^ 4*^ 9 to 
frlfto 9ore i 

*ifapt fen4C9 3Tt«f»r«a?r*i « 9intf® 

9lr* \ cHz* c4fii® c9®t9-®9«r 

j} 4**1 99 491 *£9 49<. C9®l9-®99t* 

4194 ¥CT ’fft^tC® ^Itl 

C499 *« I 4tft 9t6, fc*1, faf9 $®Jtfa 

ftfspj 91 mtft® 9ttfm i^i 1960 
aitPW 4*flfe 9toft 9ffet99 fe*149 ft*1 
99t¥tn c«rii * 919 * w ®to fnattfa 

WI 49lfl® W I 

49 *-9*9 40 <94 cfefaft* 499 41^9 
f99l9 4 99t*l4 4<4l9 fecvttt 1962 4tC49 
4*lft 9tt4 (frp&t*-l 9tO ft®1l 9909 
9t#99 *f®9 $449 99t*ttt tofa« 99 I 
4«t 4t9tC9T 499 C&ftf*49 9lfel 9lf*9 
^P9tl CIO fcfcOtOf 9^*1 9F91 99 49< 11* 

f 4 l* *Wt* C<&¥ ntnfift» <fcftf®49 
9lfel 45lft® 99 I A 4*4 fe44C9 41W 
C9ft« fiftm Srt4f9&t9 91 C9®tO 9lfel 
C491 4 4*1 9*99f9 99 49* 9lfej *p9tl 
C491 99919, ®1 4f99<9 4 4909 4f tf 
99*1tfv I 409 9*11 9t» 99t¥tCl9 ff9 

CWO-ffTf* itPKf* I * 01-2 9 t ?1 99 
1964 ’ltC’19 25C"f Jljltft 1 4* O 45 - 


C4tf«0* Itf-I9t« 491 919 I 

*TfaFf 9f6t99 fe*f49 9>W 499 ^PW 
91 1962 ^tW9 13l I 99-99tnif 
99tm^p99 9C9T 49^ 914J19 9t^l9 
4trt*r-49t9 99 I fiW-2 fc«,fa4 99 1964 
9tC99 21 n 9ft99t^ I 9tf^F9 9J8»9l|| 

4t*1tC9W 9C9T <*9 *ft9lt9I' 499 91^19 
4l9t9-4*rt9 99 I 

9lf#9 ^9*9tt§9 ^t®fC99 97*1 ^94199 
9t9ir9 9t^tf 41919-491C99 Hl9- 

WHlft cfeft*f9fcf9t9^l*T 9l£&9l^ 
®4flfllfl9—9^9C9 |9d«wrt 9lt9 OT1 
9^®9C9t9l 4tC9ft®l99 70{5 9t| 

4> 9^ta 99^1 4^ 9^9t9 9V C9f# 

lf®9:97 (9 999 91^199 H*149 99191^ 
9199 *S1 9nif, C9«ft9 9t9K9 C9®t9, 

cfcfWFtl 4 C^ftf®9t9 *3^ 9f*W 

4tt9flf 1, I^9t9 49^ 4lf49T9 99 C9t*t9 
919 9t^l9 4t9I9-49l9 W 9I9C9 I 

^9tfe94f^-4 9tl9 $*14*15 25:*f 9t99t^ 
4Tl^9t9t9^t9 9191^9 9l9tC9I C3Plf9®t9 
C94 C®r9i?1 C9t® 99tf tW ^ft« 9W« I 
A ^*149169 449 1‘5 ^9 1 4l4 44® 
9® 9t^t99 ^*149 9fl¥tW tofttf 9W9, 
C9«ft9 9WJ A 9949 1 A 4Jl^9lf%® 
99I919C99 tolC9 tfWtf 999f®:® 

49ftol 99C9 I 

1972 artH 4^4 4194 9t®{5 9l^t99 
^•149 99t4H>1 toft« 9WI 9totT9 
®t9®, 441® 4 99t9tnr99 tofft- 

ft® 99l®tn C9 W 91^199 ^*149 9019, 
C9®ft9 ®1® -Si 99*1 ^*149 491 *90 I 

*9lto*f&4t® l tl 91^199 ^449*1^9 
4tC9f9*l9 *f9^f9r*14 Vttaittt *141- 
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CfR *f®t:fcfl J Tfntf*f'®tf faff's 

foci *f:$TOtfr-3 *tftaf «fff fentffis 
1968 *tai enters ften fcwti *ta 
«wa fa ftf i 1969 »itc*i *t*f fewfes 
^Wtl’fl »!t**Jf II f=i i fcf:fc»m& -3 
•rttw* ^tf* *15 fcnatf «ntfr*rt&* 
« «mm fftfttnf frafator ®t*f 
*fi ?mi i ®rff tatfc»j 9 t &-3 fcnirffe 


«tf® fftmess &K"t*t:f *rrc 
4t*Cf I «|5 fof*« ff 1968 Jftai 
*jt&nti*5*, <Mt» * «tf* f ftftnni fc*r- 

ff ft§ fttftf «rt*tf-«rrr:f 
jt**i fcnatnf samtfafi »it« *mt 
1970 >rfFia ft* ?fa to 27{5 

cm <*& *** fttfi affttf war 43f5 cfsr 
*tf*r® fan i 


c*i'»ra c$*rt? 


farfo* Ifirtotf * ^wf*f fff*tftarf 
««f * *fi ftff **:* m *f vta) ®tft 
f*ntfo faa ^t®r *f:® ff cf, c**fa 
c*ft:f fan ft*fi 4* *f®i fa ft*tf i 

#t fawftoi 4*:® 4* f$f wtf 
ft*Htft *ttf® fcftff *«:**-ftf Cft*tf 
dfatf i fi *tftff c5»*itf s»prtf nn 
*■»*< ^Wf* «rfa* fan fan fat* 
nc* 4(5 %f$ i 

cft*t* 3F7t?J? ®t$i wfa * s^ays fcw 
fan *t«ft ^ ft*? fan 4ftft:* *a i 
cft«ts djftf* *:f*5i c*fc cft«tf 
**jt* % :fef f®t*t**m cft*tf wt*jJ 
«cft«ti $*it* &«n$ ®fa fi waif 4*{ 

&*tf eft* 5»it5*f *a i 4*f«if w*tf 

ft:* *rft fi 4fts fifi wn 

atwtf wrtwjcfri faww wsffa* tfaf 
fan, wtf cft®tfl cfrifa:* cfcn fan 
ac* fi cilfc fotfrf, *ff* ft ftsnf 
ftftan 

cftwtf dftiwft toft *ac*f wtwi- 
**^pw (?fwi Iwte) mtf ff«tf 
afc fafttto i <c® ftrf 4*15 *ftf 


strtl?*ff 4« ®ti stf*H cfc* 
^ref ft:* *t»rai 

ntftf ftftcfj ®ff «stJti»ffaf faj 4ff 
^t:f ft®t»t «fi ff a, fi*\ 
w <f *{S »«ft? ^*tf *a i iwtfcwlS 
> 4ftf *taf fcn* ®t>m ft:* i 

4^ ffaf cftwti cj*rtf fjf^« f:f *t*t*t 
* *itft®tf fff® fevrtfwi *t:* I 
naf «tft*t^*r fffil & wt»wf ®f*t f*:* 
ut*i ft:*, f*i f\xx c*$ ff* m *fw 
«i*f(5 ®rf*Wf ftftftf^r fa ftf c* 
c*tf ffas ?3Fftcff n:*^ «pffi fa 
«:i i 

*ff*fff fc*ff ffa fff ^ffrf** ®tf 
ffa ftftf «tat«f* ff, *ff« 4^ cffat* 
cSftfftff *tc* *ttf tai cfc« *tta i 

f* f® ^"ftr®f ®:«f f?ta 
*t?t *tf^ ^fif«* ®tf ffa ftfti ff*ti 
fa cf*ftc* ff* eft^tf ctfta Ftfna 
ff a ft*fi ff, *a ffmcan ^ *h^ *f« 
ff i c*f ft, 4*f*:* c^a ff a fti Ittlf, 
*i *ffi*af fenat^ *al ^®f% *fi ff« 
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$ f ttc*i ttfew act ttata TOtatte *tte* tutta f icf tict! i 'Sit* 

** *tw i ftftcfctet itsu ««fa 

CtrWf f!Ef!l fttMCt! CtM "teafC*! *tCM! tCM C!“l Ctt^fC* I 


’RPgfe® '•ttC 0 t«.*rf<R 


<jRiafa *rtef5 *r$rar! wcm «tfs ttwti 
cftfc fa *iai flwnc, M<te «rfts ioo *ntew 
Mtas 3*3 •rtfe'a i qai jjt!i TjRf^tte 
fftct ftcn <?Rraft atfttt Mt!« 500 
% tct «tete i 

ft*tt tfattt tacit «fte ticart 
TOT 1% fa 5t?-Mt!tT It MW Cftt 

TOf Mterte=n at* ft i 

TO MTOfafta «i^carv Mt cat* 
tti Wf fwti fti *\\zm talte 
wm* tail* ™ oft mpw ttttcar 
nearHittef at* at 5 ^c? ca to$ 1ft 
« TO $ft tCtte, <®tC« TO TOtl M 
frt-Mfttm ferwt*t «i! Mten Mtt ft ft i 

*ta aTO fcntn tftrotf cac*Mt *ito 

fC! Mt*1 ftf&a^ MTOt Cf tf CtCf 
aft Cfft «! C»ft MEt! ttTOJ atiJl « 

!f<§fa mto ant fttcat* &c*w *t 

Mtrt* wti, «we tr* i 

«jRtafa tapttnfct! 20,000 afta 
nct=r imt a*?ft i ties! Mt etc* 
fasjvtf* 'ft! oft tf*a 

tfatcaj aaite Mac* aaif* art wfft 
mto Mftt to ▼•itntinftwn w- 
wta fftroct t Mftrdwi TO 

fC!Cf I 

mT» M* to tail* Mac* ana* 
wl? TOlfa litft* art aft Mtt* tfttlfX 
&mw to ateteta ofttte 


Mtteatft aatte at* ntca acafc fawtat- 
cw attiii <jRrata fate* carta 700 
ftTOtl IfatElft 25 Cflft fa ■MfjP 
W*1 fWC f 5t!-Mt!tWl 5fE^ *RFfft 

C! «fft!t1 ^te! <TC!t8R, 4 
«t! ft*5[ *lte f ^ «fte! 

mRi ’fftte ftor ?ft*r ^*ttor to 
« M«C«! To WtWl !t! ft 

sn, c*f ft!ci nltei-ftflMi fw i 
MtESlffl^t! ft*ift cmmctMY 

M! ft M* 

M! MjftjlETpftaF ftftte ‘flt? nJteftn? 
nftf Wl ^«ft *E!0?sr I 

MJtftEftqi ftlftlt*ITf 4ft!CT 
iftTO « ^^Ttsin^tte! na ^ fiiftitenra 
«=lft!5iCT^te WC!^?t 

Offtt^ta c»!tc=?t«i fatft®t*in! fersttn 
wtnm atcwi ?rtftt¥tftai ^*r»rtec!! 
•tfta cTOfwftM ^ff5 

•ftaawt! ftft* ?nrtf i «aftei wri 
TO¥«itnti WMatatcte $mvs w- 
MtCW Mft! »TteH! Mt?J(tftl«« 

Mt! uw# niyWf^F »lca! 1 tnt! teft I 
MjtftcMt^i fttfiiteonr ftwftfti 4 
«f*rte imzv* ca, m« to »ws* w»t 
^ntfpw teft mto ^stfte ft ft i 
MMte Ml! MfteteM Mt To! *Ttftt!T 
«tsft^ tefote ft TO 5ft fll TO* 
tor I 4til Mft Mil MfttW TO* 
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ww nWxnr sti ¥iiti « >w femtini 
to ftm iifinr Tft=r firtitii i 

<4fe inffets mpr awn ffi « 

to ww ■rtwwfar «>ro femticia fen- 

Clt% ¥11 ftfl¥ 11 | Stl$C¥l *t 
*f¥»i ®?w n aft* itferi fei^jw *tf%»il«t 
¥fwi afatcia wwfi itc¥ *i n wti* 
uiwi itcw i ffecTO $tec* fevii fa§Tv 
4f*i ititcu mean v*ic¥ «nn(v ¥iati' 
4f cife w«i to{ 5 iwi unci; «ife ica 
llfftl fit H I <£% *tlfot¥ fasjvwf^a 
Itfttir WaitW 5 ¥«IC¥ fe¥8 ¥11 11 «w 

^ *c»ii m wtw wn» wt«i wfiiw ii i 
90 wtn *piti sircar facwi ¥ii 
ii ¥iii jPN itfeicw fess itiati wcs 

CTOtC* C«1H ¥11 ii \ 

TO"fftC¥ C¥t* fefocil jffel HCf ¥tl 
I1i-«I4T1 cuti fiarmi few** itcw 
1W *®tl 11 ¥¥f ¥t! TO-1* 4H TO 
CIS* ¥1C¥ 11 I <4* ¥C4l Cl4 ftlfel 

Hi in feci iti i vti <«fe to 
ici fefcwi oricw itai itcii 
TOt^l feiicff Itillfwtl TO ^¥1 ^1 
iv ivtii f¥i ii !w 4tati-fi¥tftoa 
Itlil I ^¥lt< Cftl 1¥ 1C1 11 C¥tl 
fefetii c«ric¥ itwi ituti uawi 
wb ntaci *m$w« to TOiitcn ifaiti 
fifi •ffiitci stn ¥ii cicw *itw i 
ife w wtui ffeforsfe fiataftn 

tow itfecro ii nfitiw fed* vntcitf 

fecwfa ftll I <4$ TO*1 fiWtW Util ¥111 

W*V» *KW Itfecil Itltcvi C*t* Utltl 

«fei ffi cvrfetcvr mjari to 

t^icif i itwtw TOfitcfi um iticii 

¥C1 <41 Itll ife fet¥V J rtfro Itl 1ft¥ 1 


1¥K 111 ¥ <H^ ¥fltft <4^ fnfV 5 ! ¥*l 
dftl itfePTl fWlTV feWflitff ftttl 
4lt?1 ^ 1C11 it^tCTO ¥^1l ¥^« <41 
¥W *ltl <411 ¥Jt¥t*te¥ ¥tHt«11 
ntmt*ii iffei nt¥ >riti¥ ici itc¥i 
feficn •t'isnfl ¥*l ¥tl 1 

W* Cl *lfllt*1 ¥•! Cl51 ¥1F5 

1 ?, <4| sfapiti c»ife nfiitci vii «citcn« 

¥tCl1 ¥tlt¥l H 11 I 

ifelttf ntClC^I C*tltlC¥tC« 
f¥CUl hfifl Itlfe «tl llfel ICICI— <4¥ftl 
niltlL 12 C1C¥ 14 Itl I ifaflfal 
¥l¥t¥Wl TO vfifl <4^ Cl, 141 ^ Cl 
C¥tl Ijf^ <4fe 1¥*I alltC^6 ItCll, «T1 
¥C« 1¥ afflCll C¥tl «ttlt¥l 11 11 1 
<4l 1¥1 ntmil! ¥ftHtl 11 100 

sjjfr «4a<. 4tC1 12 ^ I filC^SIlfe 
Itfeci BtCll ¥C 1 T 4t¥Cl 4600 ¥tl I 
¥?tari ^tci¥ ^j’p'stci i* citu 
¥11 11 <41\ ^tcil fell lie®! «mUf» 
m C161 ¥11 1C1 4lC¥ I “t¥?f¥l lltl¥ 
fenfiiiii fiftnfe ^ v*i ^ >i¥¥ it’s 
filCltn ¥11 11 I C¥ftw C¥tl 1¥1 ¥tltf1 

¥cn n ic-i feflctfi citcn mw 

ClltCl ClI I TOJfftW ntutii vvtwtf 
1C1 cfetlTtlfel, 441, C«1^, CTj»r <1^ 
¥t$t«1 1¥C11 ^fl«l¥tl\ femI ICltf I 
UltUClf fl¥ C4C¥ <4«fl ¥ffe fe«.f& 
41C111 

<Hl Itfetll ffe^Cll ¥tllt«ltl 1CW 
iifetif ¥tntwitf evtf ^eitn itcf m 
Cl4tl¥tl J 1Jt'5C^C¥ nflC44 iwtl Itlltl 
fec¥C« 4tW*MWtl ¥tWt¥-W\0W «^H1 
iHitiitf *ti wt^i vt^-furtw TOUtl 
¥#r® if i 
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a^atca ijlaa «*atat Svttacaa fcical facta latai-faatai atatcai ac* \ 

ifaa^t «n aat actca i art ^Ifi^ lafoci ijlaa ttaiaa ilroaatll 
italjtwttt «wtw ftact—ata fa, ’Jfa^a a? i*w* fcvttit aal car® itca i 


»lfj« s% wra »W®1 


«tfo **3 ia *w fct ^PiaU ®wti» 
atatRa atmafaa artJ ^acica i^arfnca^ 
«W1 ac^ i ^fca ttai aafatata itatciJ *14 
artufai najar fact atci I itat?l aa- 
ataatata itatfat'e ataa a^car* 

slnca I aw aacsa ifaatfa *t$ca I ataica 
aacat <aaa Ra itica, i«r i?caf cat* 
«tata «rtftafc ita rtc® itai w act ai i 

ateti i*tc#« ats?t <aa^ aaa fatta- 
Rcaaalt cacitcacti acatanwa ifasa fan i 
ifatta itffca snatt a»$?; atata 
<stca fact awn. ywlfjw atca ai 
itciwa.wtita nfa x ai,<®ta cart atat 
at i atatn ifaatci afa® at* ca, an 
itiata atai act ftfacaca i *ta aft cata 
aai ti att, att *ia iftat^ ata-«tltn 
*a an *ffttta ata^a «rt%a a$j 
a&cs itca i 

cata cata fawta'N ataii, alw fat* 
ca iftcti ife aata, <sta attj call 
ftt <®ta it* c4c® itai i«a act ai i 
areata it* aaaa faatitatft at i fat 
itaataai aftaaai, staftsa aitaa met 
att ntawi ?fa a^ata atca ®at* 
itaw «tt*caa 4tftca ataata ca tjtai 
•ffaa^r® attca, wl tiaata fcia «rf®ftpai 
ca tafc *fo*a ati-^fc ail State flat® 
aw i 

canal* atitetitetca tftcaa ft* 


cat* faatft ftttwi act eta ca ata 
aca, caa Mbafoa fetf«ataa <«a^a an 
c4ca ataata acaj «aafel faiata 'atta I 
m aata, at ^awtfaa fcafoa =aaa a^ai 
atfitr^ a«a nftcai—aR ?{Sa atat ^af&ca 
caia fac« aca i faatlS «1 at, 
«aa^ca c*rrs aw^ ca ^atatcaa ^ta 
»aafaa at^w aca maa cata aat ca^ i 
atfaa iwat^ ai aacat acar ^itaatattca 
a^aija ataata area 1970 atcit lm 
artaata^c^ aaataVtca aria aiaal araaaa 
aca uw atiati ^af^aaca^jta 
atca ^t^a{8 ®t«j at r ca «raatt alsa a 
«ra^*a acaj ifw$< i»*n^ antt atai 
•w a^atca a static® atacaa itatfaa, 
•il^atasa a «i^ts «rcttia cafctcai iia, 
ca^ iaai ill <aa< «1 aitt ataata ict nai 
aia ama^t ajaai laitcaa flfanfo 
il wtla laattt <nai aai actca i 
matt, ?fa« aata aw «rw « aw 
w «itW aflaa fait act law i <tl 
nan faicaa Raw ivma a flt^a^aca 
aai aaatt §cac» ®cat% aata aca ’jfiafa 
nan caical atfal ^aat^ cica areata 
atatcai actca i <aatn ttli^acf 
itiitn nt^ R^tl ^ a* *rt% Intacta 
ata lea catiata aca atfaa awtc|t ia 
cica atftla’l itataJ caatta ®wa att 
actca i 



ctoitsi m* 


Sftou* fcto?or* ?os, m soil 
TO (Organ of preception)l 

stotoJ fcnfroor <s*&i $nto ntstesr 
m swcs. *f3 tonf* stt« to *di **t*i 
*#?* st® cron ^si m&i *w, 11 osto 
?t? « to ««?«* *e*—»al §f3c* 11 
to *tor i *titnfTO*« ftoes <$* *or* 
$toi 1 to<s tfimfn swi «n* «W, 
ifo to ntto, ?? soil ntto* ste^s 
ntto i ns** *to to* ntstim 

Ififtitor fiui *e*I Spinoza-* 
nre, or? *m 11 cm ?*toi *tnc«r* 
*f*tf to toil mm ?f5 fni tol 
?*<ft=n *tn*f i ** *m *r to ^ *ms 
<<i*fr$ «to i ?fe* fas* ore* mi s* 
f««i to ?t*w ore* mi s* nrftf** 
bn?^*r$tl Henry Bergson-^fl St*, m 
?*fel farfsp* 11 , to* ?*fr| ?*r-nto*t? 
Wflfo nfwi to? I Herbert Spencer 

sens fr^nfo ornfre fto cn apton&TO 
*tfs?t totits*, to ?* tot? ?)ftfs*i- 
rp ore* *t*t<$ *irci, ?f*> sffcrto * 
toswn i n* *rtto ore* to stto 
??* to wtoi csto or wtorfl 

toh? we? > «*n to ^n ©tnUi nws 
to tot* i *1 nt?*ento n"^ 
cto fcroto* f^iwtrw to»n n«* 

ft flr, m wte** toj ?*!& r 
ftwtf?* ^t*wt to towi ?* 
*wtn toort c* tot«*i ntoi totor* 


a5tr*r nop, *i stm-s? ?l-i$ cst* si 
c*n, c? tot* Wt i 

totes* fcfanrto cm totm, to 

% 

w fat* mftntfa* *nt*s ton t 
totntto* nfan* t5* nttto i 
cstes* c*e? *m to—tro** , *ttw* (cm 
10® cycles «f* cnt*C« ) C?to-**W C«ft* 

5 * *e* §B6-**nti*? (cm «rfo cnt*re 

10 118 cycles) tot*fal tol ^v.sj?* 

**tn* ci sH *"to-nfi«n* to **fe tos 
nn«n w (O'4 x io l 6 c/s ore* 075 x lo 15 
c/s ) «rtntor* c5tc«r ^tn ?en ?i i 
*to «fl*f& f^rif cw n* 

4tn *ten ??i nc^ i ?*<n li* cn, ?src* 
?f?f*g artne^ vt, to to* n* n^< 
nfiinwa ft* fto$ ^f* ?tiw mi i «* 
?to ii f^*to-~wt*rntc« to? r 
towto ?t?i cne* ton to tot? 
<«*fei I8*f8f* i to tot* cto ?* torsi 
to*i toitw c?to ^cn tonfilfet to»tn 
**i gwi, to iimizv$ toe?!?! c?, 
»?*fei I6*{5f* nr?e? i Ifarm nfiin* ?«$ 
*? c?t*. to ?eto ?«* ntoi. ^sti 
?tlc* nn ^few* *t*tw ?*?t i 

fito?* or toi ^fl*t* **tm, 
«t* to *f*tne?tft*l ( Para-psychology) 1 
?*?? (Objective) wtow nttoJ 
mi* *n cn mtmtv* n^?» «s^i ?te*- 

etnto.’nt? WPIftfl? ftto, tot* 

*en?» b^n? i 
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iscs 4st«i its csn^ts its its 
fci* i sfan nstscstftvi i stlststsfcpi 
(Cybcrnatics) fswftss ntntlfts SCSI ssft- 
IS, intfr 4f SI sts stnt* Sts Cl, it ?{B 

1?*ftlttSS nfsll SStSS ifr I 1<5SH 

itmtfi nfsni ss fttsl ntni $fes in i 
si «s* ft£-itlnta iststfs® sfa 
csnti its i i-ns-stn «tf« cstsra 

20 X 10 s ! cycles $t%l CStS* Stills Si 
StSflpsi IStl nts, Elasmobranch 1 
Gymnotids-f a fcsgjfif stf ® l$is fasts 
isii item lifts fttsl ins nsi- 
ststftits sis nc?ftsi fsi nts arm 
cns, mfts ftsi ststa^ni i 

fsss*n intis ntitix st?t« ss sits 
sti isti ntts ftsi, «fci csss iftfii, 
cists citstfers fenntti* sti, ittsts 
cft&s insi Itsflcss nfiftftn iftfti i 
il ?IS iftf^ nnfiti ns-ntss fens 
ItSS Its Dr. Helmut Schmidt ifll 
s?s nsWi ftstss i 

sts nsi stf, itcsi its nv« if 
stsi i<ni itists fens, stci itnfii 
itcsts l&f itnsfri mfinfti *s i st<ft 
iRffci ifisfti *s i cs cstfctss 
«rsti ittiittstf sfas stsr, nfsnwts- 
m ftstts its uni li stiffs® * ins 
itnsfri ifisfti sts i fas aft cits 
fenti* iffe sti citfctss nfiftft su isi 
sis sen, its csft itssts fens its 
*tin ifasfti fts, si iffes'fti sts? 
4$ cits fsss-fsfsfc ssi css sts *s 
iwtts csnfcsifs ntsts, fai nsnutts 
iffrf csts sstsi esc*? entasis 
ififfti« in nfts itsts afisfsii 


st® ntts, csts? citfcsfa nfinn ftts 
iftsmtfe fats mist 50 itn sti nix 
ssts siissi i sf? ifri sis sen cs, 
cits cstf itssts ststs stn itnfii 
ittsts ssifa cftfctsa nfinn ftts fttss 
ns fas ifantfe its cns, its si firsts 
seal cs cs&i sHFf si css, its nfsswts- 
ni ft? nits nisi stssnai 50 itn i ins 
nti sfa enm sts cs, cits csttf a iftmstfe 
nftssnrtsni fs?"sitn stsi (50%) sts sts 
stfats atti, cs cits sisj sis—as 
Quantum process S"nt^ ifssii% SIS 
insi cstuft ifssj«. sfesi isfsts 
isti ntts, ittss ss iftsu suti ?srti 
ntts fsss^n intis stntsi stfetfe i 

Dr. Schmidt «JStS 100 is StStSS 
stssti ftts nstitfe ntss i ittns sntss^ 
nfsswtsni ft? nil stsi ifsisits 
s'stis, cits sis ststsiftm insi ^ftij 
its st st csni ens si i encs lift itntss 
fttss ci. R, fslts i. fs. fss is. 

fs. ti i 4 ins sntss^ ?sts itti fttns- 
itts itfm isits*ns stsi fttss ci. 

ft. itfin fesstss ftfim, fsfets i. fs. 
ssls ?tlits is^ fss is. ft. its csts i 

nsflts Dr. Schmidt Cftfcs-1Stt*S 
s?rs sts sts istss, lts?|s-«rstn, sts 
fe^s stsi l^fnsts-90-is ciiffesii, 
nttn stm iifei ntlnts-ssts itfefets 

(Geiger-Mueller counter) I CSS1 CSS, 

ciifvsits nt?^ficst?n nn{6 Icsi- 
ls itsts i entstfefs fennii sts, if 
cstfi sstss stsi *1 Itsftfsifts s^f 
itnss-^fe iftftii ml Itsffa-isttss 
ntn stm stsi sn^i fftssts ^,ntssw 
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fryjfa? «ti to «itt¥ yw« «¥l 4l niteti ytfif nfiiiwt 411TO 
cartel rfofe TO TOill ciwfti ¥« ynto itre «ffe<?r^l 
ytiri, «t« fern fl<$i **ty—c*t^ «rtr*iift *rs« n i *TOti w «rtfar¥ ¥i¥t»TO 
¥W fcfri i cssf&TO wt fcwfa utoi «ry¥ «rw¥ flw to ¥t«F ¥tit¥i i 
4r»i *rc? (4fc ) 4¥f& f*f«, «tn *ft¥ *1 enrcra 4¥& ¥ti frit* 

twyiTO ctfoii ^pfei¥ *£k itto cn ¥ltoiyy i *w iti fro «w¥ to citfr 
41* Cltltfl Ftlfel HU 4*fB TOlt 4t»l 3C&fct? JTW1 f|«! 63000 I *ttoyjftff<5 

«d i **i it¥, toy c*. ft. »toR, to f|y 29 * 4 % 1 ml §55 itur* %'y* 

3jk TOltfS «wc*, f»f*r <sta =w ¥ti It* *tTO ysmt «fter «m 

5-111 ^twti fan «ti Pr*tf wn iii 4 ¥ 1 fatoti «r«frti *mji fin 



cnifsai 

*titc¥i 1 4*fi> wfaw wit¥tft w «ti 20,000 1 4 * i«j 10.672& utdi f|n 

«i«kj toitoi 4nyf| ssti itw ft* ititi fi**tati ita w ¥ti 1 n fi¬ 
ll oiy^*fw 3n sen *r«jtTO fa<n<ai 321% 4it 4 I $« iti 

414, ssci cyfct« infapTOi cnii in *fc^ nfati y«tai¥i I 0 10 - 4 i i«j 4 T¥i 
yfw I Dr. Schmidt WH, fait* y¥j CTO* ¥1 t Dr. Schmidt fentM C*WfSR 
TO tou c*H nft*, ift TOTO c? toil** «tnfci »mji i¥ itftnt itm, 
ufaw n *TOwtn Ktoif 4^ 4t*tt“ •ffsy^ity’T'® 25^-4? TO* 

yf^f 1 «twi yty%¥ *TO fen« nil¥t« <»K¥ (cysy$ 4itn ^ti»rrt y^yji FfyjS, 
¥ 4 t¥^ f 3 ^« ¥ii 1 nftnMitTO fy^yfi ytn 25%) 1 
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lew Dr. Sebmidt TO*I «T¥H 
ww ci, icm Ifirit'Sfo ntwi 
¥en TOteaf Quantum process 

¥fm«ft w oti i <st* <«$ ft?*ri 
fro#p¥ f ¥t««i <«tei 
uifTOTOHicaft (Uncertainty principle) 

focitft I 

ien ‘fcfarit^ta «t«' (Extra-Sensory 
Perception ¥«¥e*f ESP) fiwtcm W 
nrofofm *r?mi entstftto ¥e^i ne*r 
fifoei Dr. Schmidt-aft *f*Tfol <«$ 4TO 


[ 24-t m, 5n m«m 

¥tgft¥ TOttf-fiwtem to| 8 nc¥J* 
«ffmt? towu entity *e*i to 
mfro fta nvtfhr 4<n IHfi ¥tim 
cm «rti ** TOtnti fti-sgtivt ici 
ai^'TO fmrfcro fofo* TOlfoei ft^gV 
*te* fmm ¥c*en <mtfn tou $¥, 
fi«tem cmi mfotm fonffopt ¥«itro 
iteifc ^Hti to, u m fo^tew to ¥tnt« 
«rsWi mu fom cm entm ^ 
frotfos ¥ei «wi «rtro to new 
mtn Prn I 


wfa *fowl* 


aww fam 6 ) 

ewensrforo v* 


mem jitro TOt* ¥icm qfa ¥cro- 
ntft pn TOiti-fiwtcn to pm 

uft gnctfti fmti 1 

item to erfofi? itgcn gro frpfrnfro i 
pm mpt foam ¥c* pm ntftw 
toTO* ¥H itii mtn=rrnt *tem, c*r$ 
cgemti toSH rniti cncntfmero up 
mt 1962 nten iti cn nro¥ti fog 
pm nf=n fiem«i mi mi m cm 
w, & pn wtrffoeii nt%ntn cm 
TOfotffoi TOtTOtfc mi mi gm, 
$ti¥ fm«reitrn tom mi pirn foi 
mrilh *nti mi w ¥trm fog 
pr fteim mi im cm cro wftffmi 
nfiiti 1&¥ mrm mft, wi to mem 
TOntufan 

*twi, *t<» wn twtfri ¥tnti <tfo- 
to mit* mi well to wtwti ntn 


Info* tow cititcnt*i w nte m 
m arcro to «rt¥ cm n*ri «rtc* if^ti 
n?ei i giK fog npi mi ne? cm i 
cpfofo fofocm. to foam «w 
¥«¥«fo ^foi mi nvwi. ¥:n 
¥«lm c«\entfo¥ mitisft ¥in 

enn i 

<& & ^srtfl ¥11 TOl icti, ¥1 vt 
w W ^t¥TOTOI *v gw inn TO 

form men fonm-TOfo—fsi^fo crom*! 

foemi (Neutron activation analysis) i 

nwtli Cftrtem (Nucleus) if5 p 
fe*ftnfo~c«rt^ ¥ foiejat ¥f^¥i i cotton 
ftuwifTO mWf mi fo^i gni 
foiiveftifo foieroi glBi «ti 
mtn i artitw it^egtero ifoi «m v 
'ci’lfof TOtwfa cfstar ¥tei foiBlii 
cieTO foWfi mi ¥titn-foie*w, cmro 
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c¥artai finj^-wNtwi wt«i «rfai¥ 51 cvtnr i <st*t?i fife**r »i<c?t*c*n *rfiTO 
=n, ¥tt«rfe cw artci «Kitl5 itit« itt¥ 11 i itil *«ii 5t*—®i *U to c»ifel t* 
itfecii fife*i ciartci ¥s*rr?"t ¥i:»i freshen* ¥tw feTO$1 itci 

itoi *i¥j ¥ii it? : c^c? 5 ( 1 1 

( ¥) ®TOl Ciafafe ®3T Cl\f*l¥ Itlltlfll l$\ ?1 fiwttaw «H- 
nitttf? cfaPtes? nfii® 5?1 ftfefecii 3ft^tc¥F c¥®iam it® TOtm 

(i) ®ife c?\f*i¥ *w tofir fei n- cir® ntca i itn ntctfa war (itwi 
¥tf*r¥ ®«fR ®tferitifett*t ifiis 5 ? i ntaitifai «®i 26 ¥i ¥?) f*f»i?t?-3 ijiI 

®* intifiiv niif^ititi?®: c*®fan i feicitt i c^tcqtftiti-cifafaitiilfcs arfe- 

TOC¥ flCH? ¥¥C*t¥ C¥®f3F? flf¥5*| ?¥ felt? ¥wl lltotltt? «Ml flfe*l-feTO5 

1 ? i ®* fifes:?? hftto « ®<-®VR¥twi *& in ^ i cit*r cits isttf? c¥®t- 

•fflfif® CTO* ¥ll¥t'®fTO Sit® C5=r| St? I CSS fell C«ft^=T, ®1C$SS 11 ®t»l¥l 

roraii fstan-i^fe? feicstfa^i ¥fi¥t« wntwi w« fsfe*css ®f* n i 
®?s*, sis fe^itfe® n*rt®ffi> its cw- ®w?i few ife 1 ?"?? *ttst-faf¥5i« 
fa?? <sts ®<-®fesit*i sic® nfssti- 4¥tc® ®itt*r i 

cifsfaits + ®t®|¥1 *f?¥l—-+fsfe*s + ®wt? 

n 9 + '.He 4 0 n‘ + «C 19 

c®f«f»i5t¥ + ntsi sfa—►fsfeits + ciftfani 

^Bfc* + y o n * + 4^e® 

cifsfaittss to c*rtcstfs?tS'2to (< fife- srss®:, ®¥t* i^tssffe® froii-nifoi 
slits! C¥®fap? wtfsi), csfeiti-226 ai cm 4* c®®*M fataicis TOM4lfiwi 
®rtt*&sfs-l24 fife® to« f=iW® fe^ss ®cs¥ cs^ i 41*3 *r?lfa® ?®fes c¥ts ®? 
¥51 5i f 4«f«i 'sfsstrs y (¥iita *fa fifes 11 ** H—®fetit«lT5 snjpt jf^arcii 

¥ti cit* cit* ®fe *ftfeci c=r* i <«*1 «n®* 

lt®5 ®tltC5 !t«ri 51 I l^ltw ®t5l *tt5- ^*1 ®5 itfll flCltll 

ltlfe¥HfV-C¥W(BARC)c*ttWtfelt*l-210- Wtd ¥51 111 cl. ¥1 5 \f«l¥ fi* 5 I ¥5 I 
5TO ^C*tfeltl-239 5Jlft5 ¥15 ¥t5« f5tS5‘l-n¥fe« ¥1 ®WTtCt¥ I ^5¥ 
¥fe ¥*l nt¥11 ltt¥ 1 ¥tH ^tfeltCll fttWCrt VK~S\ fe^5 ¥C5 « 

’ftii-Rfeai ¥i i 1300° cjf^cdrc^ or ci cwmm nflifi <w ®tit¥¥t5f ¥f*¥i- 
*wt it? nt¥H it? (cifafeitcii ®w), *ft* itoi ^ni i *rtitfi¥tw vniti 
¥i ®¥®fea esc? eft ¥tft i ®r¥C¥ «ffe ifaiti f.m io -6 ciif 10' 9 arrtii «rnrt®¥ 
CTOM 17 •!¥ Wi nt«fl It? I 140 ¥C¥ ®t5¥ itfed 10: la >3jJtl *f*¥8 ¥51 
•W ll¥¥|l CBt^ ^nf«r¥¥ 111 i 

(Generator) fefflr ?dtf | ®ttn* m>fel ^*tCltf¥®t5 fH lU 

5 
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fro 4*t ft«n i *v **fri to? 
fcTOtfr^t *wi, n*tc<« ftara ft<4 i 
*<s*«f* 4*4 cto, c**=r—fa*Tt^« fofw 
faf* 4 *af, f*4j* (Moderator), j?rt*fa&4 
^Ttfas f4***t4 f*c-t* to* fe*r* 

c*t4 c**4i f* i c* cro *4tfe $ TO* 
*tai to am ^ *** fa** 

*ft* 5Tj*^tsi **i *t4 fV*ii, w *t*4f4 
to* ftnro* «rc*t«f=r i 

to* wi«tf c^Vf 5 !^ **rlc«T? **r«t* 
( **t ** ®tt*4 to* star) §fi«r * 
attff-W’tre* *lt* ffrt* ; cw— 

m '5f*n, TOtfasr, $3>Jtf«r i f%r-r* 

fat"!* TO* 44C44 «tn 41 "itJlfif ?4f-lij 
C4 fat** ^T*^f6 4f$4 ** Wlfc 

*$4, *1 *t*1 4t* *$ 44t44 fflStTO I fltfSl 
C441 4tt«f, C*t* 4* f*M* C*t*t*t44 
*f4*t'X , *4l ft* TO TO* «M«1 *tW I 

$4, *tfB, ** «r^f* *rin*i to ftri* c*i* 

fcwrj 441 n^t*ii *i* f** cb***i ftt***- 

n*»f«r® c*fci *t*i to i wii ct*i *tc*r. 

m TO* to* fPwfowt*, fcfofrfiit* 

§<®Jtftl ft* C41 f*gfcl Cf4t¥4 TOtf i 


^-*f?M « $~i*tic** (Geo-physics 
& Geo-chemistry) *9 fcTOffal *C*i I 
4tft, TO, *tlS |»jtfir f*3t*1 TO C* *4 
C»fat*t* (Trace elem ents) <nl «ft*, 'TO* 
nfiTO* *trofi ftTO-ftam to $ *4' 

4*4 §Vffa *TO TO* f*S *1*1 TO 
fiRw TO **4i f*t*nr 4ft* *tTO ftfa* 
^rftcTOttn* ft* '»1 *toj* ftftr* 
$*tf** ft?TO 44* *1*1 ft* I 

**Stf*TT <t4t*^ft* ftTO **t*4 *f4?* 
c*t 4 * *tftl 5 §TOt** **tf*ra finm 

*41 *111 TOttf* ftft* Cffafttt** 

faTO* *t*«*J C4C* C**fa C*ft C*ft 
f4W4 *TO*, «t« *t*t ft* I **tf[ 
<J*t*1ft 4J4*|ti1*l *t** 4t* 4** *t* 
ft*4 TO C4-f $-4**1 *tl *t4 I E^St* 
v5*K 431 *1 CTO* C45****l f4W!4H *1 
*ft«rt 441 *TO I 

CW4*1 f*W4tH C4 *t*t* *f454 
C4*41 ft*1, »M **t*t*«t* *lf454 
*ft«fl 4tt* f »44 4J4ft4 *t4* 4JH* * 

Rffell *J*ftft* *^4t* <M ^*C4tf**1 
**ft*rt I 



"rfofttai'itcnft'fvi 
ftW OT«tC* *lHf1 ^F*1 \5fa 
^cn® ^t?Pift?r 1964 *ftc?m 
ftw i c^r osfa *tw*i$ *tt^* m 
Wj TOijcti w *t?t«f«$ 

to i c^fif *r«rtctf« ^ «wt? 

ft» ®i nFtJfi® c*tc»i f®^jg «fc^ i 
’iff C*fa ftftfc *1*1 W9 a?j^C'® 

*t<w ^t*9 <4¥&t w i wtffrfeta 
** ^ TCI* « '»!£!*? (Curved 

four-dimensional space-time continuum), 
'St* <«¥ ®*i %*rw *jt«tj| tom i 

^ ftwlfccn fsrt^r 9itc*ffr*®i 
^tsf «tft*ft$—•*$'’« am 

b^VIi finjtftift vtftf® ^tw «rfftpn 
n i ff<j «•* TOwfei ort* sue*— 

(*) wf *uwt$t mfowitii fcvr 

ftorw c^t=r ** *mn sft vfovf 

*tw, t*fci 1$* c*t£5f csf'eii *ti sn i 

0*) tc-^cto ^rnfa ?jt<tji 

**1 *f* m, *ft € ^$r tcw c*r mw toti 

**1 TOTCf, TC 9 ^ ^ 

tot tot W i 

(«t) ftfcfov *® frtfir 

***** or, ^itomr «rf®¥fa *mc«fa 

*wl Cffsr rar «« *i ®t* m fai 

T**t* cn**it* font «t¥ *i t %* ^Vlfnts 

*twwt C*T¥, ww* sfaftc* 

*ft C« ¥W Wtl, .914 

nifanfc w nt^TI 4t4 I Mach 



■stfr <4* -t st'v’l «rfcn <4$ wr ww c*, 
C*fo <4*fcl 9$ affilCS* »f4 

*fi* 1* w *r*l# 4tt4 t ®t« «rtf 4$ c*, 

*1«f*1 (inertia) C4l4 ^Rcncn ** 

^F«1 ^ftff I 

at^ c«flJTSf5| ff« *ics 
f’lH Mach-il^ *r|flll ^fc^t «M1 m1 $m\, 
’tit'® ^iht^ ^rinPp^^i ^ 3i«tiic«9 
p W Jft*!^ 

?Ht4S *ttCi3 I TIC®, 

--tjNjU antcw w <m, ®l<ti 

'af^tSf, C®* (Field) ^fif? 
flttti a^tt'3 t® ®N1 «icf, «rt*w 
4fw 1%* ®t« «tc<^ n\*m, ®tiw iff^^hr 
c^r f^ft£T?i ®t« i$ ‘9*i «ftu 

1* fEt®ft«1 9*1 C^ ^1C91 IVtWl I 

^CTf»l-5ftflPl^tfl >|(|fW«ftw C^t=T 
®c?i? tot aiTWran j r^‘f f* ctW» 
awfca* win tow ^ nr?a 

ff 9i «rt*il *rt* i ^tl^ltSlPTi 
wt^hr ntfmfar *fc«r ^ifsr wf«. 
«l?l| Plltf <Ttin I 9CT ^CT»t- 

^tflPprhr *nr c^i ®trr ^fl 

ctcw cwi n ft i 

«pw%n arerte »rt*a «rnttr 
(Steady state) *ftif 

w ntofa *& n aprtTON 

«TW1 9rtc»ita »!t«l-ftpfti (Red- 

shift) CTW TOT n «, ^tftft«ft 
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aittv sjtt* *ts ncs att* i srot'afett* 
etfe <<*frl it^tna cartas at* $nsi *si 
ftstf i a*tftfs*t*ft caa ^®ta feats stattai 
*tfns carta i cs^sktt* n^ c^fattai atts, 
*tfns cftn«fa ** a? *ts v*fo sts 
fefrts 1 *t$afctfea, 4 fs<&s, f**,ajtn 
«fSjCnsl Big Bang *t? fsat»ft fil*& *<fc 

$ttsa stall *fsHPt 4 $ stasis 

ant'd <a*fcl f»| nsatiis (Primeval atom) 
fsr*tsra to tefs ststfi cafe «itf* 
far*tai aw ftstf, «ts ssn cafatsts 
5 cat* 10 ft*ts a* s*s 1 

c*Ttffe<sK-fswts*ttas are, *rtatt*s 
cntssain'f ca a^stfs*ta ns*, *ata ssn 
10 cat* 15 st*ts n* sfsi *tattss 
s}ftfs*ts cats* ca^l a?tai afstfsats 
^faa *rtm *ai ftstf 1 <asa awtws 
ssn catf$ ,s>ts 4* *atan a’tstfsats 
cats *s srs atts ai, cnts^ *tssi sare 
ntfs, ssn cartel api ftstf *nai «iffe*ifa 
sjtntts *ts«. **tt*i ca 'gfafl atstf, 
cn$ spi i fsrftsxs: f*y c* Jtffefswtaf 
aw *tsa ca, stfa **fci fn fs^ cat* ns 
*tntf, ataai nsttf-fswttas ataxia 
a taste* rst* css—*ts*i stftn’t*-nsts 
c*ta* f*$s att* ai 1 
4 $ **fssi ?s *aata after stsn-ntsfn*ts 
$tc*s ‘ntnrts* t *ry* g*t*t* ntsfa*«tcs 
nStSS attnra 4* W (Invariant) am 
s4ai *tsa 1 *tstn arartws ssn caa 
*aata a a*ts^ at? ai 1 ^stft?1 fftws 
aaaatai ntye sf? ntsjtsfi a*ts stars 
fa, *ts nstctfs aetata ^cf'ftft* *sts& 
fta 1 *tia n«lntstns to antes ca 
*tn fta, ^»tc* attar *tsi «ttst*n 1 «afe 


*tstafe c*tn njtai afatfs*i fta 
cnta n^a a)ftfs*ts fe*s s«si fefs* 1 

nsttf-fswttaa ca ffe «ttsfn* Taaa 
anif, caaa—a? «ife n 1 aat%, natt<* 

apatata «a(N eft* ^*\*ta *ta ai 1 afa 
^fSa fta fata *reiatfta« ftat* attar 
'•ttat's fa, <stfta <ii*^i fata sal 
ala ca, <«* fa^ta H 2 arta 4* ** afta 
ca ftca «tatfa^ fta, ^stt^s ^ aata <a*t»i 
a^a H - atom-** afU f«ai aa*ta (c*ts 
«ftcatfa* aHatfec^s ^a ca^fea'si fasts 
*srs at*si , «fa?a) 1 ^tats atatai 
'«rttnfa [ *^i asay fata* n*rtc<* pataca ^s 
*f*^t atfafs* far caeai a?a [ s?s 
ffatta (fatca m*^i -ffva cw* (Field) 
atsai *si fa ] 1 

'jfasfa fens *tas alftfsat'efts ka «« 
«rtn ca, ntcatfn* fentta ^tcaa atsT^ *sata 
fenta ca^; f*? ftan-atstn*ts s’* 
aSata»fns ajtan *sata (a^s? n?a) nta«& 

Stta I *ta*fel catStntCSS (Quasars) 
a^ftfsai cat* casual nf^tnf crota 
«st*s «riagf (na atftfsai cat* «a* 
catsta ai) «ta?f« nat* fasafara: f*si 
cat* 1 ca«ts-a5si*s fe^n ca ns atstfaai, 
^sttas *itcn*ts ^ffeftn (*tsa nt*«- 
?fn ’jfaalt® altars naa caa «ga) 
at«sl ata ssawtsfa famaa *tsi <aaa 
ntsjts'fl a^stsf ajarttsts aiai aftri 
at fan, uiaa* ^stfe at*t fefs's (Time in¬ 
variant ) I 

c*fa,isfs caniffetawtafsi fttafa* naV 
*Ta catatfa ca, ifaals atfets cat* *tai 
*st*s nt^faj* an* arttns fasts *ta* 
*ta 4t*rtf 1 f*« *« fane* af* at?t 
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Vfll Stl atatCS CS, CSatS-fcOfafa afaatS 

fants sen n$ fa<s aastfa slfcs st« 
ita ntesi «tiW fevtafas afss s?n 
fs, ssi nFt^n atitas i fa* csatsi atests 
flfa faw cs wm nsWi sts sflfa w?s 
cs* ssi n$s, csats-ntwa fat* aati nas 
*s i atcnts sfa-fapfa csen *ff fa^'satc* 
css ssi sts, csats-astws cata at sstss 
cwfs fents atfa?® S* fa i stw ateat 
p* css sic 5 ® fats atss 'at*ft < ® afaai 
fast* ssi ss i sts aenatsa stew* csts 
4S* *ess csts nfantit fe*n 
ntai csts ast sss I atcats ala-fapfa 
stnta cs nfast* ’ftstsr csasi is, atasfa 
«rss csts csts fae-ts S’atcws sfastna 
csats-astws fcns cst atfasl itnttsi 
OTic (Sts fas SS csfatses attss 
jH*tl ) I fas CStS fa Sites atS^tS attS 
atsa aST Sftsi SSStS t 

sess-stsfasts sts asters *sn ssi 
scscs ntfnfas atO asts, csttesfts 

CStS CS«Sl sts St, SFtsi StSTtSSl at* 

nstt<s apises sl&s SSI ssi ststw atsts 
cstsa sas alts aten as as* asfe st«s 
atsfas nssWs suste ssi stsei I atses 
sss« "less sat anfa as* $tt nsa 
aintcas ststafas fcns nsts «iats 
^ttes i ats nss an?** sesi asfatl at 
sties cs,nscss ast* anfss<l*ts a asti 
fafat fatss afas^t (aata csts afa*j<« 
asfa)i nstss ast* nst<-fa«tcss csts 
faltss (Effect) Sn SS, stll nwfa- 
fawttss fassafa aatcaa si fas, afasitaa 


vtt stscs i antcas s'sistss* st 
asfssfoa fan ( a<fc sti fas sfastfs 
ssi sts si), attsllts-a'j fats cstsrtcsi 
sts si i 

atsfas nsstls nsts (sss nss=*o) 
sss csfaa sas fcas si fa» assa afast 
scss afas fa*, assi stsi sts si i faa 
attsttts a^at at sscSs stsii entss scss 
fa i fefa csss afassts sacs asti 
st afatsates afasfaa, facas scs ntst? 
si ^ atals atst sas stcs» .If sscss 
acaw sea sjtsn scscss i 

saatsnts astfa® scscs cs, sas ®ts 
at*u stcat aata sas ^s^a 5 s«at* 
cstsa sas afs statesta csta ntes I 
cs acat csfasatss sscs ^atcas sss 
sas sew afasets ssa ates scs sts 
sii .sts i acaca scss-stsfasts 
attshtesi at^» cits sjtss \ 

1955 stess acttscs scss cscss cs, 
'Its stuts^i a'j (nsW Titles sfa* 
cscs all sea as^ afls ^ts-^attas 
s^tstscis its) ss^atsa scss sew$s 
cscs si i fafa ass fasts scss cs, aat« 
awti faaj astes* asats atcaas^ sa 
sa sacs assts s’atstfaa sea as* atca 
atea afats asti afa ss sjts stfaa 
Sta (at Big-Bang Theory fats atSW 
pates fait®) i aatats scstss a astss 
sa(<st^s fan, csss—atstess sfatfsfts 
ass astscss asu, sea ntes ass acss 
stitfasi sties, stews scwticss nits 
aes cnei i 





rtW Ra^ll TOjfVI, 
CTO* C«t* $fl ** fmm* S*W 

Ml-nreara 4*fB rsj* s<r <w 

R%#r re* c^rfS c^tt? artwtn faw Rtc*!. « 

RtWta <*T <5t* Btaratfa Rfoatft<® 

TOfw I 

*tal *$ RTOMfa nitatrt* sttaflR* 
$tai Rmfo* rtr qptutT-l 
nr Rfcsr racm, ^stc^ Rta Rt«Cl =r i 
$t*i tfcw« artr*& 'grtsa nta « ®t* 

it'IttpR TO TO* RtUrt i 

ma r« fl^tcrtr-l ttm nrttw scaa 
cr 8 facntfakta «tft RfaaM toiii, 

C*Tl «jfq. >1W I ^t5{B Stefan <flfr| TO 

TO c*ftr cr, ntntar^sfta artnt^ ?fi- 
«ff fro ajfcap; fair fag r* ft i facia 
toi to to cncr fefacfcftsfa « cartw* 
TO TO Cntfl « R$t® «Tt$a rffo ’in I 
fai <*na rjfaan Stca* fi*ntfl *rc* 
TO#3^ fwi 5tm >nls* $nc*a 
TOW frfnfej, ^51 fTO ¥W m i 
<5fa?fa itrmtttci atrtaft? *!RTO 
BtPrci <a Rtrtf vrtti *R1 

cncn srtft® rticr cn, star ini, q 
rttfcfca »i^5 c&c* cacrcr, *ti 
TO 20'2 ott* 30'6 rtaftr *W TO I 
rtSi «m cntr cr ntra cafacacr, <»ta 
w Rrn*tr® toi *rt*ci* to gnti 
zm I«f 2000 cafe* 2500 Wflf 
toto i 

fawtftn ror f or cr, *> «R«rfa 


rtacfa to 1 to«: Sftntcro *cn 

<* 

sftrfprr croF ntrcas fan fate* nc*fa»i 
stcr? <gfar® 1 ^^qt=r atari Rgrtft Ffar- 
to n*ar cnc* Rtfrraa 1 

qWt^R-l-iH ifCTOttl TO* 

*rta Rforctfe 

TOfsp* staratr «jp*trTOr-l-«** nwfta 
rt»r rorm 1 ^ 

fetcrr *S»i 

nfacac-t faTH^a^tc^i tfn rrtn ftruci 1 
rt^lBa “if ^ 5 'sr^« 1 

17^ *rro qprtortr-i-c* 
*tiw rtSc* ^Rtisii rcaf?»i 1 >niii 
wr Btarrtsr *it* f*CTtft^ti rW n< 
woe 1 r<i-»[taroni cr 
w nlN-ftiWi Btf^crtr, *ts Rti** rcr 
50 «Sa 1 Btarffta ^it»it *6 

ntre* «ai *1 **tw fMfh 

W 1 »tws ^«tj i 

Btanrtf* rt*ton nor* ^trttr-l- 
*1 *{t? nev r^i-rov 

W rt* c»t ^sta rtat*tw *tf 2 faFi*\tf*»feR 
•far *f« 3 F*f TOM C>r *¥ RH 
^ *tcr?f5|fir ^ ai-urt TORU rWi 

<^1 Rti *rtf*tB rc^i cr, rrSr 
**ffS 3 ffa I 

«rIS «Jt^*r 

^tcirnfatftr f*lw ^ ijutwurtin r*- 
RRtR Btftcfcn b$< Btarfrw rtr |5 ^ 
RtomPifir ftef ^fncafr^ 1 Rtitfi 
V RTOtti* *tca^ rtrH **$ 
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wtwifnfii *r«t9 wwi fire* ^iti i 
wl wtt5ifiifili> ww wwfe 5$ wtwifitfai 
iifijps wift® i wti 9jt5 200 fifeiwi 
w^i 4^ 5$i wtwifirfii ^59 nti 
Wtfol 5t«91 $* wi i f*w 5$5 fi^eii 
iw WW1 59ta wtwifitfii §51 wfrt 
tefw www wtw fcwtntr®? ?w i 
«i*i& sc^w vb 5$w wwifiifw $5j8 wi 
•rtwwi «rt?lw i wti 9it5 60 fifcti i 
9*|-5§,W ^5ft5tW-l-49 5flW5t9 555 
4* 9WW9 W^Rltl wfr W? I Wtl Wi WWl 
A 455 1' fiwf^ll Wtil WW5 C9, <*$ 
ffWlftl ¥£5 fWtft* Ifo*t£59 W15* 
«pfB»! 0155 &W9 5t«?1 9tW urn l^-WWWl 
45t*t9 WiMw® ^Wltfa W 5515 WW I 
18* *ltf> 55*5 5tW fWC5 WtWlfiffll ?£59 
wl®5 WW5¥t£59 WtW 5ft59tW W? I 

qptfWfiH Wtltl 4* 18 W 59 WWW 
4H 4* 5t9 W059 Wtf® 0W® WWW I 

wWw? ^51 fwwtastf? 

WtW*t5 W55C9 C9 55 §5551 9tfc, Wt9 
C9^|9 <St9* V WtWtCW WtWtlW 5<9£5l *C5 I 

Ifitiftw 9* wtwtw wtw, wti 0fc *iw 
WtWtwiS 5W9t4t WtW*|5 WtWttWl 5W 
5555 9*t11 4* §5^5t5 90 9WtV1* 91$ 
fe*t$£59 *tW, W5ft5 WWW 59t5£95 
0F« 5JW51, 55 fff Wt5 *W CW51 9tl 
51, 555 WWtl *t?1 0? 5t*5* WWW 
5t5t£5l W5WH 5?WW §W 9Jt5t9— 
5 ^ ifcltl 5, 10, 20 filfitfc WtW* 
4* WtWtlWl WJtlfo W59 WWW? 
WJtt^WWF CW9CW nt5l faf #tlt $* 
ww fcw ftwtw fircw ntW9 511 wtn 
c? wft $tit cmw, wi *rffe 1 $£$lf*w 


C5W WWtWtW *t5W, Wi *« f®f0 C*tW 
Wt5W, C5t?1 9t¥ 51 I WWW 55? §fi» 
WWW 555 59tW?t5WtW 5t9, W95 §f5tW 
C5®tW? 5<ff? *wiS WtWt?Ct5 5W? 5^5 
C55t? I 

Slftst* ft§I«s-C5®t? WWW 55t?5 
ftWfPTJ 05t5 f5WtW f5^£§5 C5, 

« 5t5f5r5f5^t? C5«t5-®5£W9 5t?tt5J 

WWW 55t55 W9t£5l WtW fW51, C5 
f55C5 C5^1 Wt9 C991 ?£? I Wtf^tWtW 

WwH 5^-*9 ^5^C5 W*fS C?®t? C^55 
Wf5® 5£?£f t ^ C^15 C5CW 55TC? W55 
5Wt?9 ^£5 WtftW 55t55 5f5«tC5 f5?fi|W 
W91 9tfl ^®55tCt W^5Wt? Wt5t£W? 
C5t«5 CW591? 9T9^1 5W 55WWtW W5tW 
W91 WWW I 

9fa« <5^ C5Wt9-'S9W5t5l 0tffwW 
nf?5^W9 $5? fJI'aa^, 579Wti 

Wt55 *^fwwl Wt51 C5, 4tW 5<ff? ^5? 
tf?j5 * 5&*WtW C551 9t? I ftWl 
9mf5 llwtW WtWttW? Wf? 

C®t£5 W5^ «t9 fc*ff9W5« Wt5WtW^ C551 
5t?l Wt? ¥£5 WtWtwkw 5^WWtl? C55t 
5tl! fwfwfW^tW W9W9 5t*tWJ 55J»? 
CV& 9t59t? W W15? ^59 Clt^ 
Wife rwf55 (C595 511 ) ^Wf C59 
W9919 WWfcl CW\55 WtfifW WWW I Wt9 
WW9 955 W5t^5t9l W9W1* W55* 

wtw.t, 459 nwfw wnftwt* WW 
nrwi vw Vtt 5WF n?l51 *11^51 
0Wt5* 5515, Will m 0ffwi ^59 
W9 f5^9%11 

•fltlF C%l5fe C59 
WWW I 455 WtWtWr Wt9 WtfWtflWt 5f)wi 

wrw w5i ww f 
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ffr fa re 

aitnffcsatws 

nftala ** nnfaaatnl a*t*tnata 
cata $a1® ntwtfft* nalalnna- 
«tw naata ara atfaa 'gstf^a nalai 
»TWI aftn nnf«t«rtata ntf 62 atfattn 
ft®* «antafa <a*|5 *$a ft®* ataftar 
m® tow i wrftft « «rjtcntr«ri 
*f*ata®fnt® tfal® ntrntafw cat* 55 
tf* £afi * 25 tft* mtftfnfc <*t ata- 
ftafo «fa* aai tow i <at atnftt* 
n*®fa ®a»n, nn*tn$, atnnn, nanataH 
*a»nn®!?. aftnr 4ta * ®ta witartv n®f® 
nat orattai tow i <$®tfa* n$*i awta 
**** g^nioi awwa ca, nt atnftafe 
^rntn fttnaw, ®t®fti* nftanai naaattt, 
nfita® fttna«, atnnn fMft*tal tftalata 
<w nta® tow «rtit*rw ntnta i 

aWJt*»W(t3t S*fl*Pt to 
® a *r\tf ®nr aratna sj®a aatna 
<aa|t ctfnwtn ai saalai aa nmfii atn, 
TOW i nfiJ ataaaa aai tow wtnta 
nrftjata tt*ata ctfnwtn i ftfc caftrtatt® 
9200 ®tfcg «I *|5 nt*tt®a g®ta nfB ®tna 
aai tow i atfaa ftataatftnla cafaar 
ftat^ cnawtiPta nfc naft ai®n mcatna i 
<at ^aalnn awa fcfnfcr at*—na najtw 
cat* *t®tn cat i ni a fa aw *t®tn t®$ 
TOi nf®ftw ftafo art, «rf® mfoft* 
®t*n ata ait nata®: cntaan* **< 
cnVaaw nmr#t *t *a* 1 *n awa ntafwr 
®ai nw an aw t ♦rfaa’la ®tw*«tn 


aaa fcantt®a to atat ft*}*nta ®f* aa 
**< aafattn wtsnatcaa arfttta* ftrn* 
nstfaata alt aw i 

ntnn 3* <w*?tcni ®rertwra tm fa 
apflait* ^taatiat?? 

1920 ntrn nttfala caftan ®?i®t*ft®*t 
nrti aataattf aa ®$® atam «f*tn 
acaftwa ca, n®*®: atafc nfaata 
nftrwFta* n®tcat naira* =?a catt* 
ajtntasrfa® catn oral c?a I aft* 
nata«, aaaw aataaai waw,, ^atfa 
a«tf* cawtatataa ftfaaaa ®ts 
atraa (af%a att<^) «rat*i aar®. c &i 
aataa ca, lato a^ifaa afaatci 
^rfaraa aaaata aw ataa ailntcaaata 
caca aan cm® ntca i et: ntraa aita- 
ati<« %f®« aa«ftaa aw 40 car* 90 aaa 
aw wt*wa fara 2fB araa fc*ta aa*lai stftra 
orwwa ca, aca* ga cahtrai awa araj 
n* ^ caWtwi aa ar*tai nraa *a 
ajfaiti catn orn otwi at wtvtraa 
ara—caW» ’ftata afti, attraa 
ataat ai aaora ^na ftfa< «t^fta ftaaatfaa 
^aaftra najta aaata aw naira n<tft* 
nfaatra nfaraa «rran aar® ntw t f®ft 
aw awa ca, «tr®ia ft a 5 cara 8 fa. ft. 
na® an nf®r® ntataflaa orW n®rta 
ailnta catena nafr anna nfarataai 
$ta ar®, nt caWtata n®jtn caaa ft®aa, 
c®aft at najtw attar attar ftaftr oraai 
fttna nf®aa, atai ®tr® nacat naira 
nftrwwa nwta art i 
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£951% 9 9tfa 5tTO?9 ftftfaR <STO TO TO ^*tf59t5 I 4^ £95jfa9F 
9tfa TO1 CTlkt^ft fas *TOt55l 5*f9 I 

999 $ cto *t fastCr st m 9«n fare fag^-rot* stfais 99, wt TO 

9wr fasrc-TOre* fafau w c?to tosi 9t9 i mt to stilts 9*9 

91 Thermal effect i *ffaTOst£9 49 55 5C51 4^—999 C9t5 TOW 

99rfarefa5J9<TO«rTrft5 59, TOfi> w m TOffa &9»TO 
^f%srr®i fa^s sre fafaa wc<9 ^5* i 9ftsfa, fasn-rofa &TOta 
TOi!> 5 *r 5re^ 49 ? fa-re 919 TO 9t*rc9 4fc 'stow ^st 45 ^ wfa 
TO C9, TOC9 TOTO 9?fr 5* I fa5J9r4f9ltt9 StTO TO9 4^ 9T95tf95 
TOfw toi 5tc*ii ^TOre* &toto^ towi 9fai fogrfas 9tfa i 

TOT99 45&1 h^ffa^ 9tfa W® TO91 ^fa, 45fi> 9t^9f TOW 
CTOC9W f%59 ^9 95 4*fe TO 9tTO1 TO, 9tOF 9®Tl 59 faTOl> I 4$ *W 
TO1&* 99T f?C9 9<R f95tt-*f9t5 Stfa'S 59, TO 5TOS$ $5$ 5C9 
49? 4^ TO cwt 5trertt9>9 *fc 59 I 4<TO TO®rtC9F5 

9? 91 «fffa 59^ fa^9 9C9, TOll> fa TOTO 99—TO ^59 I TOI&9 
&P31 955? 550° reftwres? 9S TO, TO t5 5l5l TO 9089 *?fa 99 1 
XO00°reft«5fc®re?t^rei9 9S5tlt9 TO 9t®9 5treil, 1300° refeates toi 
wtreii 49? 2000° refers to* re^l 9twi 5ft*rt 991 4ret9fa 99W 
C9t9ft TO C9, CTO h^rfas 9tfa 999 5tt®11 «TO 5C9, TO TO fasC* &BW 
TO 2000° C9®W®9 9S 99 I ^t9S*ot 9tf$9 fast* C9 95 TO& <TO, C9# 
495 49 TOC«fa 9t*1 £TO 5*91 99 TO, 91 4^ «tWI &TO 9^ 9WCS TO 1 

fa>itt9r^9 99J fare fa5ivcTO TOtfas 5W& fa*itre$fc 99t?ifa ton 

5^1 TO9 49? 9fa9 9C9 JTCW^ 49 51 CTOP St5 fafa9®l *$* 591 

4^ fafafW9 TOTO« SF95S 9faI CTO TO I 4^StC9 TO fafa9W9 99C9 
9fa fa»rtre^lN TOfaref 9tst9 tov, st9rer ^ «r^ ^stw farore^ft 
9t@tC99 9?"»tC 1 f STOTO TO 9t9i C9 SC91 9tfa fc«f*9 TO9 

59reK5^ TO9 C5tfT9frc^ 9"*^9t9j? 9^99t9 TO9tW5 9reft»t I 

%rew TOtrer TOTO ^TOC99 «W9 esh 59 18X0. TO, 995 
•tfarc faTO 5t9^t csst 5# 51 *5 9C59 9«I h5t(%5 TO* 9C9 
6 
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TOTO ^TO* to* i fas ^iwtfifa cto 4«t« TOTO wt? TOtt* 

TO* CW«t1 ffa I <£t«fSH55, 4<Sf« 'SlttTO fo*ttTO SttTOTC 

toi to* c^ i fa^sss, 4*TOff? §**l* ^tc^itt** 5jwiw ^fant* 
cwi fa*! t w to c<sTO TO-^tfa? ^mtft* «tort*i to *&»ii i 

w *t* 1877 »iiw «Nt5tTO* v TO >$*«r* fas^l ters ww* »$* *l*t5 
TO-*tfa* fevtw i TO aft *tfaft 3 5f 5 f'9 c^TO ^tfa tow to^ 
<rTO? toU, TOfr 5JWTffl* TO TO c*ft wfc 5*to CTO 

TOTO «rtTOtfa?r TO** fafa$ toti w to i 

<slTOtfc3 TO*** TOft fa*rtCT% 5tfa* fa* fawltenr ^ 

TO& ** i oft wt* i«fw «m c &t ss 1840 to, to c^s * 
^fa*T $-*R fa*5t^t tetffetW JIV «tnw W f?«t f*$T* TO=*1 
*c* c?*c® to—TO arc* TO*rtc*3 wi fas 4 to<> 5tTO*re 
TOtf TOttf fcftwfa TO apHs *5 <to to to* i «ift * 3^*1 

** to*i to* 1845 to®i *ro « fa* to* 5-** faroft i TOi 

fcftctei faTO*$fa* 4*fi> *is$* cTOt** mi cto TO «rnj*t»! sfa 
*TO *T** 5* I *J*»lTO5 ftwjtCT^fJS* fa$lfa* 5tfa fcTO 

to* 1880 TO*r TO*fa*t5 «tfas fasat^t jrx *to 

5<®TO*5 fiwf4t CTOt* I <4TO$ <lft WCH faTO*% Tffat* *5 
Ediswan *tfa I tflTO *tfTO fa®it:*fl> fa*tC5 TO$* TO 1 
«t* i f%« ^ «j?^?i qii* fiF«twi^# fi»i 'wctv i <*te* 

»tw wr ter ^?r«rt^ svs «(t^, ?rt^ ’«*>r w t$ ^t^wnr tj>l 
cMtiiwi fast* ersil tw «rtwt?r 5t»r to ct* i *stitv?i 

1800° f®<^ CTfe«arc® ^5 C5“( *rr«ri ^twi cnci> tostm 
TOt«f5l 2000° f&sft W^C<2fC®?I ^t^l^tff t C*I ®C5J 5rrt^ ft»ltCTt^f 
TO TO »rt5W^ fffe *BR 1897 TO«I hwtf^i^ 

(Ncrnst), 1900 hmlfa? TOW^lt* (Wclsbach), 1905 TO»I hwtf^^ 
(Botton) Mt«IW 1909 TO»r i«rt^ (Coolidge) » & 

^f»K«r5 bsfa f^»rtwc^5 «f5^ TO Mn «?t>rc51 oft 
TOf5»r ^»IC3F5rr^^ (Wolframite) HtOT h<cte», C^5 * TOtftflW «<W 

oiw« 

hs[Tf«^ 5tf«5 TOW Olt*15»®W TOSji TO ^5tf5^ 

-fBW aw^j 5t^^5 TO TOW CH1TO5 TO 
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to *n ^t99ii9 ?9t9 9tto gw ?m toi®1 i <& 

35 vmU wi® «9tsto to^t 9tfto vim cto9*lto 9153* 91 C9i9 
ftto <tJt9, 1999—'«*t#l, ?ftd|tWR to 9FM C?«9l 59 I *9 9FOT 

totC9$ c9i? to toft *lf«9tn tostto 59 9tft ®t9 <*& 9J9to 9tto 
^*s»it *&* sfa to i ^9># <«®ti9 to9tto ®ti*T9 toto ?9tto ?isr 
1913 *itw f%^nr^s hatto *imtot5 ^ feto fe?t93 9*199 i fto tottto9 
tofi>C9* C^t«f1 W5t9 91 1919 f*19 to 9tHft—'9tl? 9»rl ?! Coiled 
coil i *& 9Nto to9tto «tc*t9 toto *919? 9*fto c?*n 39 «49t 
9tto ^WJ 95*1 *lf99tl*! jfis to I 9*tl*T <to to?tN*f fatyto 

9tfto$ Coiled coil <stto *t5*R 31913 I ' 

tolStHW 91 «rto ?tto f^fSFS *TJt*r to 9tfe, 91 at?9l 959t&9 9J93t9 
?19 9tf%, tot9*t®i 1000 9$t9 9® to[9to 59, 4$ 991*19 9tf®9 f?®!t- 

19$ 1000 9$t9 19^1 «TtC»H f5t® *ttl9 91, to fo^ito 9tf®9 *H9to atl5l 
9t?t9H to toft* 9*tl*T SH:9tl9$ 9tf% 9119 «HT <2f9*t9 9lf®9 9JW 

«f9»19 31915 I 99t*t9 9lfto 9t9t9 e l®S 4?$ ^1 ?t!59 31*19 9HJ 

*119? to 3*19 ®T9 5 ^ 35 9*19 5 ^ ^f®^-9t9 91 to^lUt® 

5^ 35 f?19 £foC9 C5«91 59 I 31*19 f®®9 91^9 5t*f «1®I^ ?9 9t9l 

591 W ®to“9t9 5^9 91? f9gj«.-2t9tt33 9*C9t^ 9*5l 59, ®<t9 9tf®9 

?W*9? to?-9tlto fe®9 C9t**M 3<F 59 49* ®t9 W1 «»tl*lt9 

59 I ?t!59 31*19 tot99 f5C^9 C99TC9T i£|? «t?l3 3P C9tC9^ 9059 «fC9T»t to 

*v 

Slt^l 9t<9 'Wrtt^lt? ^«.^9 9*91 9t9 I , 99c«t9 9tf®9 ^f59l 51*11— 
^ 9tf® C9C? C9 «U1911 ^^9 59, ®1 ft9l ?19 91 9*109^ 59 49* CBtl^ 
9 w t9t9 (Glare) 9*19 ^1 I ®t?t®1 ^ 991*19 91 f® C9C5 C9 «ltl*l1 ^^9 
59, ®t9 ^9}3J 9t9t9*l *U?^1 9lf® C91? fttf® ^11*119 «1t9 to 91*1 I 

«lfto <«?!& ? A 19tC9^ 9tf® «ft9 3000 9^1 «|1T®T1 fto *1tl91 ^1TC®^ 

9t#t, ?Ittlt, 5t9’1t®m, ^*1, ?l*l«r 9tf® 91951199 9[t*t? 

«fr*H 51915 I «lt9 9^19tl9^ 9tto ?tl&9 9*lto Rf®9 ^t?% 91 tof9 
If «91 9t9‘91*f «ltC*rr?9^t5 9Tt*ttl9 93199 9tf®9 19 9191 99t¥9 51915, 
«lt99l ®1 5tl9*f1^ 9t9rT9tl^ C?9l® *t\$ I 

*to^9t919t9* 


*n?i<f<5i R9®f5®1 f«R»l9f, itftoc*®* 1 




'eWH 'TfPP 4C?? 

1846 CTOf**t* (Levcrricr) C*ft**TO* *fcq at* ^tf*TO 
*c?r i *& «itf*TO* yz*\ fl*r ^fec*TO arc** f^ffeaj s*iTO i $fcc*TO at* 
ftfft fcTOt*t* TO *tf*3F*H TO ^TO I ?MTO TOtCSJ f*«aT^l*1 

ft* TOH if l 2TC** bfsjTO *W,i fas $*%s(* TOtC*J ** *fatTO* fro 
CTO C*«n TO, a|*li> TO «lf ® *t3ft*W <«l5F!*«t *F?t* 3?1 i 'e* *tfo 
CTO *** *t^ TOt* CTO W *ts§ I $fo*5TO* 591*1* 

CTO CTOf**t* TO 4S my ^ c to at* l To 

*TO1 TO *JW «(3*TOi W ^ faTO TOW TO 

C*rcTO*tC** I *itf*f $ TO1 c^s? I 

fas cs*lg* ^tf*TO** CTOl CTOfiTO fa*tfc TOW TO 

ft*s CTO TO *?TO TO1 4* 5** *J«fal1 CTOf**t* TOJ **C»R, W- 
c*=TO* n* toth* *c*re f*fti 5»i*t* i ^*« <ns TO*fa* 
fc*f3TOt* TO TOaRl to kto i c»!cTO*T* «t$TO stos*, 35- 
atc$* CTO *H*TO fa»5i& TOC* **t* CTO TOfaf^ aj*. nt* 

if TO* 5^*t* CW1 TO w* frfiair i csj*|jr sre 4- 

cro« *TO1 at* c^t«*t* TO1 i «w ^afc** jjtTOtft **tw 
stfro *&»TC fasstTOt i 

«lTOt* 1860 *\m csrjtftft? ®t* C^t**^ (Dr. Lescarbault) 

«isj« TOfaTOt* cTOll **c*r, fTO ^ atsfcc? ^-TOl «tfaap* 

orcTOsn <*& C*mt* *TC»T cTOfwt* cTOtro TO 5 ? *TO3 ®t* 
CWjTO*^* TO I TO TO* *T3H3 W *K<2t* *TC* CTOffl*t* »* «llf*f$ 
af»i&* ^t* f?C»f5i I CTOf**t* TOtl*H C*, if 5?* *»tf*$'» «tvt5? 

aj*fc cto m ft*f *w ^.* c*w TO *W «if*ap*l TO wro, 
C*TO ^ CTO \C** TOll C^tl^ *115 TO*tl»T I TO i* 

•i* aic** *Jt* ft* *c®rl *tt* »fl*y *TTO *t^w* w, c*«(tw ^t<* TO 

*C*l1 ftsi *TTO *t^»I I C91C«f**t* ^t*<J *ft5ltC9W f «& TOt^ar*f& 19 75 
ftc*| *^3F*i1 **c* ^c*f, c*<ttw ^*afc** ^ ^f*ap*1* w TO1 ft* 1 
TOt5|'2t*TOt*cTOf^^ ’TTO^-TOI^ftaF^W*, ftf^ c^ *pTO cTOI 
*F*W5J I 
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<*r, 19713 ®tTO 5tft® diet? 

CTOTO TO ®tTOat* «r®J® ®**t* ®C® *? *TOJt 
to® *c* tie®? i TOi $tc?* mif® to rm tow ®c® ®fl* 
atfiro tie®*, ®tw *tcw? ^ «(w ®wt* i«r* t*et ®i®tcw 
Ttf*? I ft® TO® ftt *t®® CTO* ®ttfcw ®t* ewi to*i 

cwr tl i wro fro ttte® *rtc* to to ** tore $t*i ®* ®* 

TO ®?TOt® 5t*!tCTO I ft® 31, eft® ft ®*i Ctr^TI ftTOt 31 t tot^ttl 

faff® uq^ ^rt? ttttttft w ett® -sit c*ft i ^TOj crolwtcw 

«TO tit’ll tit GTOlflWFi* l ft® ilffcl TOft ®TO* TO* TOJ #ft 

ttro tnroi, ®f® ett® TO ®i-i ttro, ®s* ®t* croittwi til cticto 

ft T *TO1 ft^W Ct 1® C*tat TO (Sun spot) I ®T*^C3* TO tff # 

f**^W C»ft*tTO t*l®1 TO C3C® CTOfttTO ®lt CTOpItfi «TO ®TCti 
$T* ®^3 TO TO TO tctfwi I 

ft® ®1 ®1 tt TO11 «tf*Ct spalCW isctfef fc*tt®tft* TO *TOt* *SC®* 
Ctl CTO ft®t*1 TOt ®1! in, ®T* TOt I TO TO 4 to v^C^fsi ftTOt ®t$®- 

iti® i $t* ®tc®f®f ®i ®®*t? ctiwtt to ®i®t* ®ttoi ante®®, 

TOli ®tf®C® (Focus) ®$Ct CTO tf* C?t® art *t* TO *lftaw1 TO, TO 
4 iTOTOt? TO# ^ ®tf®tt CTO TO to to TOf®® TO 5TO J ®<t* 

oat# ftfii cto arett TO to ®fwt t*i tow? i ®c* 

TO, WTOf®, ®f®ar®f® at?«fa* ?®TO* ®tf®tCW *ltTOf*t fit 4® 
®B c®, tew t ® TOfa art? TO? ttfw i tteti cTO ®tfect etc* t c* 
TO* f ®TO* TO^t f *1 f ft® 1 ft® ^lart TOft*® TOtci §*t- 

TO ft$it ap® tfro Ttfet t*1* ^ aictt ®®*KW *(V& (Perihel¬ 
ion) art® «r®t^tc® 42*9 cttftt ctctc® tet ^ct i c®nftft«if4*iti 

^CW ®^tTO* a|f® »|®^ CTO CTTO», t®*t? ^t'ltc* ®1* 

TOtTO t*t ftor *lc«t i [ ®®®tc* t®1 ttt, 3cw ^ ftfeot 5»l*t* 
^titWlcw «rtcnf®t®l ®ct* artti tTOi, ®1TO 
etc® f*aj® tctll tci, ft® ®1* ttet ®atfi#» TO1 ^twf®®®1 ®® I ] 

ftfiwtwt CTO* 


•f^iwtTO* ww I tftTOl-6 



m <TO c?R TO cmt ?1 TO ?°s * nf??^? ?cfc T TO 

ostTO? <®rc?w?t ?w TO*t i dfc ft?c? cqftt^ftto fai ^rtc^rresrt *f?:?i i 
«r TOTO *rcw w TO ?wj ftffc? TOt? «ua* TOTO, c?$TO, -i^?i 
* c<*ftfa TO&* fecaTOfti «ift?&i ?c&1 4*t9t cTO-*ftbtc??6 *tf?*rfo ?fo» 
cwi?t? i 

*®r TO* cm ? tuf *«tf? TO «TO ^c«Tl—?cw ?to? ?**[ I to dfcft 
**i TOF?t? tow to* cr? m\ w i to?i to* f*$ TOwt? TO? i toi 
* f*t? 9 rftVl-ftffTO *rtstt*ri *n *t?i *ito ft*?3 w ft®t*ftl 
TOic* ctohh i to «rrft*s5 ?t?cs toi «t*t? «?j, c?«fa *tt*i 

to ft*?fa i to« fa$ f*i f ftw &to? tef? *?t« w tocs; 

C?*R—***Tt C*l^, TO1 **1, TOTO «T$ft? C*ft*<3 I TOt? fa* 
fc«Tft* inw fftfSf fcTO *»I *tt*t?t? TOtft? «tftw11 

fef%?-ft»tto ** *it*?t? n*w to? toawi? **j *t?*i? i 

*tt*?t? TO fag fag TO? C^C3f «R*ar dft TOlftWt? sn *, —C5?t, 

^ «rgfa I fa* *faFW*t to? 4$ TOftwt ^fa TO cm r *t? 4 * *to fe*? 
fa* TO?? ft C?fc I ftfo? «f*t? TO? ?tTOft* ftCSW « ^5Jt5T *r$*t-ft?1*t? 
?t?1 ft«t^t?1 to? ft* ft* W ?JtTO *t?C?? I di? To TO?? CTO ?1 ?*J— 
toW? c?TO *1 t?ttft w ??, TOTOr fag? cto *1 stoi 4£*?tc?$ 
«rc?t*T??i *w <?*fci toto? di*?*i c*fci ?ws to? £ 
WftF5t? ^Tl I ftwt^l ftc®? TO. C^tw? TOf^® *fm VCHtCTO 

*s. 

tt?ftF?t? ?fti ?^t? I TO? Cto? TOlfTO® '»Utftc^tft? 

(ADP) C? TO? ?r?^fti ?&t?, d»fet« TO I TOtlfa TO 

w to? ufam 9i?^in5tc? ?fts *iti # cro— 1 w *tt^?i? 

TO Carboxylase « Aldolase ^C 9 ^ *tt??1? TOf Malicenzyme 
« Pyruvic carboxylase- »Jftp?TO ’jftl CW1 ?t« 1 dift^ «ltC? ^»T 
TO?t? TO ^TOtlftl ?ftt?ftf *lf??#? I to « TO1 ^OT? 

?TtC?? TOWJ ^ TOtlftl¥ TO^ ?# TO I «TfCTOT TO?t? >1?? 

cTOtc?? nft?ft ^C? TO TO?t? *lfiTO ?tC^I ®Wtfe « ^ICTOI 
c? fthrt, ^1 *it««l TO |W a^ciw TO?t? toi TO1?RTOayto 
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sfo to to cTOw^tTOTO 

TOftstorcfo*tfaTO to*n*» 


«irw to cto TO TO, TO «r^s *n c*tw cmc* (nw 

to?i) to fifcai to i to to*i> *A to *wirt* tof to^ mu 

TOI *I^TO jtTOtfe *cfr i wii c*J^« TO,* *f®T ^vft^erhe **TO to *&*U 
* *on *lf?TO Jf* TO i TOtTO C*l q* C<TO cTO TO* •iftTO ff% 
TO ; «l«fa TOl C*I^I CK* TO1 C»l^ C*^t ^ TO* i 

fe^wtSto () wrfro «c» c* <sra *ito **, cntifii «ito 
c*toto to*j$ m wi feto* *wiw tc* TOtsfre ?:$ to* *i 
wft TOTO to to w <wi *fa cTO TO** i 


#trt TOTO, frlrttfl, ^*i «h*% c«rc t5^ ^ *itw, TO TO*I #tsi 
TOtS TOJ TO** Malic, Quinic, Ascorbic «ffl I 

*R TO TO W* CT *tCT, TO WOT f*fc* «t*TO* 

Pectic a?*J$ wtfl I m **«. Pectic gc*j* ^ar ^ *»TOf*^ 

m wfe *F*T *ltTOI TO to TO TO* I TOI^I TOW 

irortH CTO—Pectic esterage « Polygalacturonage, ««f»| ^t8» 
c*i^ti>* arc*j* vrtTO wtTOi to tow i 

»HTO TO* V *tfi*tf* * new W«(1 fwi **1 TO I 3TO TOW 
cTOtOT *$rftw *tfarM Carotenoid * Chlorophyll w TOW I TOTO 
to to to* *^w rs cTO*tfro* *tf*TO wto TOw- f^^i fro> 

«riv f^i^l TO wTOlw w i TO1 ®g? oifoitc 8 ! wit^tto 

'Sit?! ^tCTOni C*Pl*T 'Sf°sC* i r ^ *lftsitl , l ^Jtc^tl&si *tw I TO *iw 

TO caFtWttro mu •ft^t m Bose « Anjou RtC^i $ «TTO TO- 
I TO »rc TOl CT ^TttBtfeil *«tM ^=1 s«r, CTO—TO^jr I C»!^ 
^?°S ^ItC^tt&tTO *|fflTO CTO TO l C?<rl CTO, 

(*irt|r*f) to cFf^tf^w^ *tfiTO •fft’rtrt stwtf 
m i to <ttTO «pr *t^ito*i aFit«tPf»i ^ TO *t to «ito-ito 
c^tsi to c*fc i to«i ^Rf»i5T ^rtn to 

ftoVrro «rWt*i TO«f»r TOtTO *m to ^to 4 ! to cto 

(TO TO 1 
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*tfc, NtcH *1*1, TO, **r*fc*^ TO Carotenoid ?f* 

cTO cvtri *nr i «<wt*i to TO cfftcTOnre, TOt*tTO cTOtf*r* 
dt* -e Xanthophyll, Anthocyanin, Anthoxanthim *• I cTOtV 
faTO TOTO *f*TO «T*fa* &** *t* i ufe 

*rtTO&i TOTO* »pv **i to TO** to* c*»rhr i TO** -Hit* TOTO 
TO TOTO<£f** HtfferttCT CTO K HC* *1, fas TO c«rc* $c* TO si 
*tt*tc* c*t* fac* totow fcTO* w* *< TO* *4 1 

TO* dt*« CTO «FOT ** 31 I TO*«fa *tTOft* 

dtc** fifaf* feit* i to* dt*« TOtw* to $tot*s, *t**i 

4«fa TOM* *H 'tfiHtCH TO* C*, »i|*fa* *K$S * fiOW Ijfc 

*fc*lHJ I *t*1 ** C<tt* C* ** ^*tft *ftK *t«*1 TO, C*TCifa* Ht*I TOf fafa* 
«r*n *tTO*t$®t, TO*faste®, facto, ^to, frt*fa=r, toft* «r^fa i «ttt*i 

TOW , *t*T-*t , srtC*T^ TO! *tf* Sttowrt® C*1 TO*^ I 

HlUm **«fat* totoC*S t C*t*faHtf*5IWt<Sta dH«ft 

Ht**t* TO! 3Hf &.** W I TOt*1 ftfa* **CH* m 4*’ *t^*te TO* 
C*ft*t«* TO fal WWH I 

*fa* feTO* ** *t*tt*1 * ®IWI **1 TO I TOtCH* C*fC*t TOtTO *ft* 
tot* ** *t*tTO *to* «w toRi^s tos ; cro—**i* ntf %t* 
TO TOJ *^t*1 TO, H* tolfa fafat* TO, *t**1 «r*fa *rt*tWl TO Hit* I 
*t*t*t* *t® **t* ttfir ** ** stfat* cstlst* «fg* afm fa****t* 
TO1 ** I CTOt* C*t*t« #lfrt** dtto *Tt®T fc^&t* H*H cTOt* V5 gftt* 

*t*it*i 1 «nto TOt*** **fa artstro «t&fa* to* i 

trotwi* ^TOr **! *it*tc5ii ** TOtc* * TOh ^-•arartfcrB* 
*tf*TO *?s IRf*TH Hit* «ito to i TOrtwsi 

TOi HJtwn *tfv* fa* *t** TOIro tr*fwTO ifw wfr 

*1* 3?* Climacteric C?H1 TO ‘flHv *tTOtf* ** *tTO TO*W TO I 

fcfafirc rn$ *f**»(1*t ** TOtCTl Hit* I HlVtCT ** «1tH* ui* *tH 
«<RTO ^Rfa* HTO'Q CHH1 TO, TO ftfol TO* CTO Rf** 

TO1 <wtM ** i ftfa* arc* ffiw ^*tc* ** TOtTO towi wtos ?fa 
•*ta* I ^CTO, *1 *«*tTO TO ** TO* TO* 
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% 9t9n?r <®i «t?9 *rt99tw fate 59t9 59?t95i 9tc* i *twfr 4W5 
5t® cw 95*1 9*9re ot *5 ’flu *tt5l «rcw sn *c9 '■itc’ft C99sf5 
®i to *faw fc*rtoi *twfii feffe® i ?fire &*rtra *rw *5 5t9*c*t9 *s* 
wrftf®« row srtsitto flow ton* c«isi=t— faft^ ^-¥w, tow, 
5to«PM «^fo i 

*rte 5 NsV 


*5fafatn, ftwt5 ww» 35 9t$9U cit®, ffatu 19 



. * „^/£fvti&i 

«TC5* 599CW<(1 9t9 $t3t5, 5*1, to* ^9, faft 

9Ftt«t9 5® 59 9t—$tf&, to. *w, '5t99t®, 51 £5®tft «t^f« •rt'ti 9rora 

itflto «tfatol 59 i «ifttfli 9C55--«ijt5tfer i 

nt ut* wvs 591 «if%asrc*f «r f\m ft9ft® ®tw, 

CTOfa* *to 55 I «K9 5to9 5ft*3 5to ^ 55, C5$ *9* •flM 
59tf5 59 I 9lt9t9 “(1^99 ?1%9 9<$5 C*t9 ^5 591 4^ 59 

*t9t*l 9t»fC99 ^«f| 519 I 9tWffc <ttC®Ht9t5«f5 495 5«9l 999t9, C5«f5 C95 
5HC59 C9t5 foft * *Tfa 5t59C*l9 *t* ft <15 9»9C® 5tC9 I «tflC9I 5^tfa 
«fc9t«to fc*it9t9ll>9 9t9 C«ttffa, C5 5£® 91W «ig9 C«ftj&5 9t*1 1?ft I 

9t?ft99 <£fot5®5 C9 59 9tt®9 «IWt95, C5«f*T 5C51—W5, 5^91 91 
fsto«l9 9t® ; C995—JTC9t«r, ayfctW, »ntdHw $®Tlftl CWltfhf <ft® ; 
C995--C®5, ft, 5ft ^Sjtft ^19 C9f35t* 91 IlSsfl^ 91®—’«t®, «Tl^1, ^ftf 
I 9£9I «fc9t99, 55t9 99 C9^5t*Wft^9 9t®, 91 f5l 

*19 9tt5 ICKf «lt9 foWH ftf®« 9t®9 59*1 * Sfltto «T$f® I 
4^ C5t9t®* 9t® 9j95t9 5F51 59 <tfat:*l I 4C9*9tt9 51 C9C5 C9C59 5^5 
59 I fa$ C9% C^C5 C9% ^59st9 59 91 I <499 5t$1 5tC5 C«1t^9 I 
9to5 5ftW9 «ft9 95 «tC59 59 «1pft W^t9 59t< I 9t^t 9t9 ^ft59 
49'St5 5Wl C««ttl^9 ! C«lti^5 «tftf WV& 9% l 9 I C9t5t« C9%, C5l9t« 
99 I ^9T?5 9lCB|t C«rt<&5 5tt5 » C«Ttf&5 «ft5 59 It® 99 C9^ 

^91 9t9 I «T9 C9% 5t69l 9t9 ®5^5, «H 5tf, 9^5, f®9 ^9 I C*ft1&9 

7 
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^rfre 55 tow i C 55 51 , 4*-4* «r^Ptw 4*-4* «rsic«m caftfcw 

<TOt®?5 I C50$T '$t5l bsfa 5r* C55 TO* TO5 ^9)t5J C«M&5 CTO I 

*i^b? fcf«? cto to TO cro*! to, 5 ^ cm* «st?*t to 

5t*5 isft-roito TOi **rf5 TOTO Htfroi «iTO «rt£t55M5 faTO 
fcTOM fife tow: foft 5C5 *i#5i ow* toto c«itfi>5 i 5t*5 
^1 TOtTO5 TOt5 ^TOt5^f?15 TOT TO 55CTO 5**1 i TOi 

*1551^ TOl TO15 I TOW fsfTO TOf CMiSl «fal«tlir"f W\% t c*f5 
TOta *fTOt*ur toti TO* ca^l i TOt**i 55**ffe fro TO* <TO 
chVi- ^*TO5 w TO c«ttfi>5 'Hgre *tTOt^ toti to 5iro cm* 

*z%* to wi »nro I 

TOC»1?l —5tWw> «lfTO5 I f£f55 ^TOt5 5T&STO5, 

« *fa i cro*t#rt *t?tc<5« i c^tfa* 51^5, TOww to 

TOf srftAtcro 4m 4ftw*. h$5 *\ »rt*wi* H55t^ i TOtsI 5«5« 5W 

TOp»*t*r, 5Jt*lf55t5, C*itfl, C5t5t^ Iwjtfae TO5 I *rwt<9 TOTl tfll C5% 
5*515 * f*f®5 55tt5 *T55t^TOTO TOT C«ttli>C55 TO fafosT TO TO5 l ** 
5TO5 C5 C«ft§H TO TO, «1 «TO TO5 TO I itPH *15 55 "Mft 
^9 55l£*T 51 55, mm C«M&t55 CTtTOJl 5C*H I 4V 555 

C«t111>C55 555lf»fc 5t?W TOF TO 5l~*’5lt55 C«ft1l>5 4C*^Z& 53f 55 51 I 
TOT5 C*M1 5t5, C5t5 C5t5 5t?W TOW** 55^1 455 C5, C5t5 

f5C“t5 C«1tli>5t5 $ C55 TO *WS HtC5 5t I 4$ 555 C«tfli>TO 
5C*I TO5 Wtlfel I *tt5TTO: 5tC?5 *fTO 5TMPl5tt55 TOt5 TO, ^tCTO 
TOC5 5^5515 C2lt^5 CT% 5^ 5TO *ttC5 51 I TOPa ^ f®5 «T^f^ 

^<1^ 5^5515^ 5tW C5% C5:^ «ft5tf55 <2(f®f3p5l 5^ 5tC5 4m *ffT5 
55 I ^tTO $ 55C*T5 C«Tt1^5 %5 C^ 5t3[t5 CTO* ^tC55 «FC55 "T31C5 f5I 
55 51 I 5t^C5a TO 55 C«Tt#5^ TO 55 I 5tt*t5 f5C55 ^ I»tt5t5'e C«1tf&5 I 
«IJt5lff 5 5t5*l 5W1 C5t5 ^I5tlf« 5C55 C«Tlf&5 I <«k TOlftP^ C«1tl^5 
5tTOtW 5t5Wa *rSte» «JC5*1 5C5 i C555—t5nftC55 5W C«Ht^5-^^^5 CTO 
TO I ^K5£55 TO TOtfW TO C551 cm* I C5t5 555 «M5l-5tTO5 
5^C4« TOtfSf 5^ TO » 5(1515 C5t5 fa^5 $-5?5 5t?5 HI rfnfPTft 515 
TO Ht5W« vfl55^5?I C^5 «IJt»Ttf«P TOM CTO C551 CTO I TO 5tTOlW 
5C55 C*dl^5^ TO5 5tTO Cf^5 TOM TO ^It5tft TOtCfo 5t5«t 5^t5 I 



•ttwrfasfs *tfw 

*nrt«flwtn mi cn «r *rt?i?*ft, <si cnmtn we® 5® «w 

c?en1 st®il i tsu^T 5 ?!^ *rnm 3i& n*en &an cfwii ^rtre-^Pl^fe w'® 
sen i cwitt wc® cntfc to s 3 i «rfafi> «ro we® to 
20 ; TO 100 I 100-43 nc*tt 100 cm t5 '«t 5 T, 80 «rt 60 C*te®T ®t»T, 
40 *1 20 c*tt*T nFWn <»t*T Wtn tHwTO 0 faf 5fl n®lfa <3t*l I 

1. ^ cm 250 faesTtftfctn ^GS n'Sfatn *tW <2Dffap s t?l'® WU 

nsfatifnte^ra tor wtentCt ntfa ntntcnn <&=r ^ nton nt$cn c^ew fta 

ntntenn 

fa) apTOi 5TO fat* cnre ntsen i 
fa) ^ffafa fat* c^rtwi cm w!to i 
fa) ^sfaMntwn wtw mt 5»TW i 

2. 4*?$ irtfantsitn 4*fac* ffaten fas w*t ntncs «jpr <*i® fat* 
*rato 'Qwfto nftntm -Ftntwt <s»tre i c*§ nfa to stc® c^fam fare 
c*tfaT»Tfcn faw*f ffatw? wcsfn mi s>faen fan^ttn nt?ra, ®tst*r 

fa) *ttntS> wtc*to nfaen i 

fa) ffatara fasti* c^st <srt*rcn i 

fa) ffatenn fa*li> fetfr nttn i 

3. cwfan *ttfa* 5fat*n WfaR C? H*l «ttt*, <?TlT> StWl 

fa) ?<*] I 

fa) ^S*I ?<1 I 
fa) *ITOI H«l I 

4. «rot Cn 100 'GStC^I fr^rf®* *1* Wtn *fa, *1 nfa 220 C^rc^fl 
fapf®* *rcmts tot* tencnfll *en bsfa sen ntew, vtm <$ ntenn fwntwrt* 
entnse^ 

fa) 48*4'6*3,1 
fa) 484 «* 3 1 
fa) 4840 < 6*3 i 
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[ 24 -f 5*i 


5. ^ «rtw 

fa) 10-® SR I 

(1) 10- 13 SR i 

fa) 10‘ 24 sr i 

( ^—31351? a&sj) 

awfsw wMW * *m **i* 


* *t*i «w fafa*. fftff«i-9 


'5f85t^*ft5 <2ft^ 

«u* *v* * 1 * «rf% *f* to aw sststc?* atrsiwrt 
*rtfi**K^ cTO *1 cTO *K.i *1 cm^zv ftftl *&* i «wi 
to* wt*Y* «tt*n c*fa *itf *i centre w **i 

ife i ^at^tsr TOM, ^ *w»i *TO t? ** W to *Ww* <*** 
c*t* stfafa* foft&j to Rt^, TOt* r* c*to *1 
hf*n:li* f^®r i ante* ofc «r*t* TO*tf> «rt* cst'Ftftfft 
«rtfi *rw« «ntTO*i *fa* i 

stnrttTOI ^*r oi* catfte ^far* «rttf, *nTO1 TO 

TO OW tifc to* *RS *R r ara *t$* (Sea-mat) 

TOJl Cf’enl S3 I 4& fe*Tfs|CWlf®T |R *1 *\W *lM«ft^9 TO1 

testft *s i TO^faPffc ofc *t*»T fafa* to* sfcm *tt* i 
^*tw* \c«ut *tre «rg* *f*r*l «rtcf, *t*i ^c«i* f«** *rt*l TO i 

TO* TOfsr*, **^8 fa$ straftTOI ^*f*% *1 gw TO*1 TO i *t* 
3000 ^tc*twt9l TO*1 l §TO*1***f» Wwl 

( ux fN), tfsuti^ri <sngf*?j to **i TOt* «to i ^TO^tc 4 !* to. 
**®i «rtTO *tfiTO s* *mtf3TO gfa i 

c*fc*tf**l »w ua*F c«r?t* «rtft TOtw* ot? bfc^r t* ^ *tr* 5 ^ 
** i l*w «t^t *nxn\%*\\ fifth *rt«»ii &W* 

iK«0*t*TOI CTO* «JtC« «fg* C<tWl *t£^ I ^*t*1 *K*f»W* 



309 


1971 ] «(t% 

*tf®T, *W, *trn—c«tTO 
*f**i *\*i to i ixxtm m«] c5TOtft*r ( 2m fear) fciwwwi i «A carta 
<*rrti *rfa?to «tt 5 *rfa c?<ri to i 



1 «R ffc* 2m fe«a» 3m 

c^tcatfa-r 


^tfr'e^wsi c»ita to *r^ «itcs i ^ 

Stow *\ii to fe, f%« TOrefh vr^twi to*»i Mto toi 

^51 < tf* , ®J^ 55 I tat£W5 CTO5 Wte <®tW C5tfc <W1 5® f« TOT, 5t5t* 

TOTC5J «rtftl& finw «m 5^5 *if5« *fl>5ttat TO«r r M TO^t 
*ttfT 5»l55iTtC5 TO TO 31 OR* ^5tWff Mr5 2,900 T7tTO5 

toj *rfata «rt* Mai *itwl to 1 fa^i ( 3m fwt), TOmtfarl «T5fa 
M catta fetWCTOr ffe* flCT TO I 

fatfTO 9t«(1 catft* aftffol &Tt<fcl Wt«1 TOfnt* «iW 2 5§F8 7 CTftftfct* 
M« ^ 5*51 TOT. I «tt5 T5$ jfc Vfapvr «ltta TO ill TO5, 5t5t5 TO1 
&5t5l *P|W aft^tn TO* I *5tW3 c«rCS* 5*9<t<TO W ^ c*f T5l TO5 I 
wNrii fro, toto apr Mm tat5i 5twt% «rt«fr 1 <M c«ita tot *itWi* 

Mcftfifl <55t "TOW—<M f5R «tTt5 4TO TOf I 

TJtfacTOTOi carta TOtal 4TT 51 wwfi TO to i taw tTO»t 
TfifeT W 5f»I5l TO, 5t5l *tTt5 Tt* GTffta C5C55 TOT ftCTCT 5C«5 



310 TO « f*TO ' [ 24-r 5n W1 

C?3 1 fafafafct*TO«F1 ^ TO*t* TO;*tTO Stft- 
*tc* ^ffal ^tci i «jft TOt* «rtfhi toj c*if®RfSRi, otetotoi fccswTOj i 
$TOt *to$ «tt%, cto TO*tcfotc** *ttc*f*TO *1 *r?lw 
nrwi to i 

*fitowt«rt®ta *$ it?i $TO?* c*ki TO 

»tl» $TO1 t0R, ^ft *1 ^.ar TO ^c* i nifevrt **w §f%TO,*1 sftTOl *t$*1 
*wtw to i *<tarci *t»ta «n%*i vtM, <$* wm tot $*tw* 
TO**f»T TO TO 3$*t TO I $$TC?* ypn stfirTO* ^TOtt* C*ftvl »lf^5 
TO i c«rcs* towm «4i*li> faifw cm to*» TOt* *e«t fac*£ to 
<TO \ ^ jnto *$vs ** f*s**i *fwn fi?c«rc¥ to* **s* 

TO* I CTO* **JTO & *Z$ W CTOlE** TOI ^tf® TO* I faf 

to to TOflte’t *w «rtfto art* to to i <4$ c«f«Pr* *E*tf 
3tf**TO $*rtfa* TO **1 *t$c® TO i 

4*i$E*tff5*l c«rnta TOjar* *t^ <TO 1 fafafafct* i $TO* 
CW5 TOtWl « C^tfc 1C« l CTO* TO^J* <(C^ #t$1 TO* i $TOl 
TO1 *1 *tf®l* TOT'S TO *E* I <41$ casfTO fcTOcTOT ^'tecTOt** I 

§*tf*&8* C¥t* cai%* tfflto TO* C*R catfU fa*T *t$ I 

fa* c*R c*R fast^f »n^ *** ett%$fac* mmfm *\ii *h ftTO* 5 * i 

TOT* C*t* C*R f*®r^t TO TO* C«f%—TOTOTO1» C*tE*tfaSl 

* ;*tfa'GC 9 tt®tC* s *TO*f®TOc^ TO f?TO* i *W. «ttftTOt* 4t 
TO TO 5 !!* TO *rf$*TO ft*?ta ** *t$ i 

%^**sr TO 


« «ts tro^ 

*Jtf** TO ^ 4 TE* *tTO* TO < 41 ^ «(TO* TOl —1955 

TO*m 12$ t$f«t»T CTOH ^*t c*, 1%»TOfTO C*tE* 

TO**1 TO *80f^ CSPE35 TO TOtfl® 5E*C* l *lf<P* ^*tt§ 

f*TO TO*^tE* nfr^Fl **1 TOETF I 

d$ f^t *^*tE* *tE* TO1 *|f$%« <(JtfoTO ^C*Ef I 

TOt^wfen* ^«^f®c^r^c«f* *t$t£ c*if%*ntn ^ <**jst»r^ 
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CT, 1971 3 ®tfata \8 ®fs wptu' 

* TO«fa e*ftfa^ ttTOfo TO& fa^-tTOft®* <2ff®£TO «Q% 

fattt *P?t TOO? I Ifl'll «lf®ffa TOf£t®TC dRSta'fal =TO I to* «t^N 

tot fa*R ®f. «fajstf i ^t* toto* =»t«r ®t: eTOffa ta. sta^t * 
<sts fata mfa. toTO i oT *[ ^-to% f t^ csiffajtar to «iiSh 

taw i 

taf®s fal* ¥tTOct* toj ffa-*trotc®* ®tfata eft® *rit*-«A 
®«fj «rtffatcw tot 1954 *itw cTOhffaita « "itftajw c^tttsr *(*to 
c?««i ft I fas-t^tatt®* tcm* cto 4$ \ toi 4? 

*tf *tf ® 4TOai <2jr%? sta®^ tat* TO&ttM ^t*t^ fas-wttc®* ®tfata 
TOwt mi fkn i foi *tsw* trtffttt factrSfr ifai fattro <& tftali> 
WcTOj i 

®t? 4TOlt 4®li> cfa-lfactt tot ®tfatat¥ t»«i tfi® to® 
*w*i f=r i tastatai 4^ «r«ta wtat® *tttc*R c^, tact 4* «rc*t«R t®$ 
ttf * *\ c*r, 4^®tc* fattw* to c*fc <*rort«R oft twi mi i 4®^ to 
*m tar$-t¥tatc®a ifat* *ift* tpw ^ttatt* to* i 

4*®ta / cnt%r?i «rftaf ® ettaRta ®ta?t* to Pfsp-WNtc®* ®tfata 
ctt®^ ®t: csrtata m fa«-t¥tatc®t ertatTO fifai ^tta^ta to* i 

®ti 4^®ta' t® to® to to ct ttwi toto, ®t* toi $t* 
4^ to«ii tocw ct, ta*c«r%* Pittas tof e®t* e®t* t«*n ®Ttatta 
ettct* to«t« '©tfata i 

fata ttTO*—tt'Ktfa® twtita c*«ti etc?, ®tfata *rcaF*Ft* *nr c* 
nwv ta*® *ftat®tct* fat sn t ®i ct ®lfatac® ®ft®t® to^Tto, 4*r 
e®t* TO c*?i «tt«f»i ®tittalfa® ^rttir tc^, tacTO 
tf% etc® ttet* <iit s s ®tttta 5?i tt^c®r« ta$® #ptc®twt tc® ttet i 
to 3* ®tfaTOt ett ^^c^ttc^ ta?® ®ti i ®tfata ^tc^tact? 
ffa® to, f®« ®tatt®ttc®ta «rttti etc^ ta^® ^c® «rtc* i 

tt^ett wet ¥)tanwt e¥cas« jmn t^c® ttet i «ftt- 

ffatpra faf®t to tc«r ®tfata ttc® ¥it^rc?<i ¥tt*i ft® =n tttt, ®tt 
t¥f® ^tftf® ft® ttet «wt1 ct w tfttt¥ta ®t^?tttf tttl ¥tapl¥ 
TO taf® ft® « 5 ¥ ¥Wtf, ®twt taw TO i\ ft 1 ? to c®t*rata ttif®« 
¥tta?® to titt i 

64 to to ®t: <n*t®ta^ 1897 *rtw ®tc^ft¥tcfa to% rtt¥lt®' 
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to *f%wr*r X 24n 5^ *h«ji 

* ' 

WWW to* i to* ft**®*tE*i ffft *tft* c*t*TO* ft®tf fa*t* 
*Tft$E® ^ftTOTO ®t® toe**i **rt**tw* *f* ftf* <i**t* fcnw 
fttftTOrc* ^«rr?rsT to* 4Ts 1920 *rc*r *tf$E^r ^t$® fe*ttfa ®t® 
TO* I ®® e TO ftf* *ft t®' ftjffasitTO &E®I ®tE** I 1922 *tC*T ftf* 
'Gift C«tE® *tftE®I f ®ttf* 411 1930 *tC*T <S$* TO ftTOfft ftsft 

*tt® TO* I ^C*#t *tf*E®J ftilfo. ft ft<$t *Tt® **ft ft*T ®t* ** TOW, ft® 

w ftf* Iwwfr f*E* tot** to*, ®q* ^j® $**<$< <m *^* TOt* 
^e* 5?ewi ft* ^fat* i tot ft* ^faE** *ft *rqf *ifa*ft® se* *t* i «A 

*ft 5f?t*fE** qew ft»r *i**r ft*5fE** *e* ®t* TOt^ • fa**t* <4??* 
«rt**t*t *FI*n®*f^ i ftf* 4 *®t*'e® *E®rffE*i* c*, ft®tE** *1 ft^ 
E®3li>E® ®® ft$ ®**t* *E*E® i «*! *rt*t*®t* f*®t® c* 4**®tE* 

^$«ftf®ft TOftw c*, ftf* fcanft Jitfror* tot** ®it* ®c* ^fttflro* 
TOflf*rc ®*e*t* i 

*i* c*e*^ ifatj®® 'fi ®ft*i*TO* ft* *?t*E** 

*** f*E*tfa® s* i fa-^s. ft ftdft ^rtc < «* to ftf* *t®1®' c*ft*Tt®r fw* 
ft«tE*f faTO* ®tW C** I C*& C«[E® ftf* ^ C*ft*Tt®T ^ew* 
TO \®* TOE** I 

c*t^E** ft® *t*TO®tE®r ^3Ft** *jtft totoi ffatEi* TOt*TO 45 - 
W ®ft*t* TOTCf ®t**1f* ®t* TOftETO, *t* ?W ftf* C*tE**l %*®t* 
TO TO* I *f *fE* ftf* f&9TE$*T C*ft®Tt»J C*1>tC* *tf*® TOC** I 

*mti* ftf* ««** 4® #®1 ^TOe** csfci to:* 1 *, *1 TO * *uTO* *f^- 
TOt* ft^tTO *:< i 

TO5 ft**tw* ®ts fct&TO 

fo?\ r *!®ft ^®tTO ®Cflf*C»T* I *T**Wtft* 

TOE* I ffcfwwttn ycm\V ft* TOU WETO E^, 
*ftroil* ft*E* c«r*H ®rc*W 'e sfaTOr ®tcw* to® c® 8 ^ i 

ftf-WTO* «rftE*«t® 1&®< ^T(ft®tE** «ft fft®^ 

CTOEf* ®tl C*tTO rn 1 f** ft, ft* TOtpf ft*^ *tE* ft®t1&* TOW'S 
®«1TOE*I ft® ®ti <«5{«t»r* ft* **®*t ft«t^t®Eh* *tftTO ®l*rt 
®|ftCT ®CWt ®E*f*E»I* *E*fl ^Itftft* ®*1 *®* TOft®[ I 


ft®**®* TO 



(*tfw) 

1. (*) 

[«itwi **to* «tt*fs* »tf®m * ’jMt* «if«¥rt* to 
4*tftlTO «f?f*1 W® *tw I £ m\ Vftn «Tt*ttM ft*l5« 

to to to «r?f*i **t* i ] . 

2 . («) 

[ Sfatw* to c*tfan ^twt* to c* *rft*rt*i «w «mtfir® **, ®t* w** 
^fsr «<if|| ?r*i cnf^rcTO §*i* *i i frfck** itf®fro|i ** 

**$ TOftfh to* fe*t* ftstfasw *1 1 to, *ft*f* 

c* f«rt* *\ft* «rtt«, c^ff?*15 cto ^tTO 1 3 

3. (<t) 

[ fcwi *r«fl TOtt« >TTO *1 «ITO ?<*! *WI fr?®®* ^rt* 

*ffo **w ntc* i artfo *rtfa* etTO* *rtTO c* fc®*i tfi ttw, cni Her »rtf^* 

frTO* n*l5 **«, to ft* ^rotw « cTOt®tt* s|to* fUc® 

wi to i ] 

4. («) 

[eft* c«t«r R-4* ftsivftroa nt<fi Vto ^c*ft* *jfi® Uyfb* 

**®i 

P—V*/R 
*1 R-V’/P 

TOW 

R - 220 s /100 - 484 3 

5. (H) 

[ «4flS *f**ti* TO «rti io v9 wftfafct* i wti? TO®* «tti 10*’ 4 

** i ] 


8. 



<fW 'Q ©'S* 

11 fa T 

RwK, 9 $\ STOff, S*SS*p 

*W 2 I KJt'QSlI fa ? SttSfS faw fasttS «t«*lttS STSStS WtS f*TO 
3&t«*rts ss*fem hfa^j fa$ s?js 1 

Sfa$1 W, #falTOH4 

& 1 1 ftqtcw c^*f fai jfttss ^t*fataits ^fas *trtro st*t 

«fntpm stsi ^s^ts srttofa® sts 1 »A s*fas ^fa-srafaro 
sfr**fai si s^tsi sss 5 s*ri ss 1 ^ s^ssi sss 5 «rs^ts *tfis^cs c*rtwi- 
^fa *nfpr ss 1 & ^ts* «^Ffl sss 5 s®n ss 1 

stsrarsr ssm s^ ftstss, sfafas* srtfss fcfwn, ’tftot’ttt* fas 
^fatstarl ^sitfa 5ptw vjcsi ssto fafas «tcs smts s**i sts stt* 1 

stwsj *rstos sTWtcs ststsi sw ww Ms ssts*s stoi s^cti 
ssto s^tra *itfaw «t»i w *tt«si sts 1 sfatsi sstss $*rcts s^tsi 
shot TOcs%, <stft«. ®^tsi ssfps cs*its ^ts cs% *ti*t* 
«ttsfaR 1 Tsti faststss slew m csts* tefa ssm $*wts s^tsl sss 
cs% ^tw *rttM 1 

ststsi sspfs to fafats fas smarts sefr *si ss 1 fas 4 * 
*m to tarsi to «r*i sts TOst* fas* toi tois?i <*& TOfafats 
*»r TOtss #s stss to 1 TOft s*ri stro cs, «^1 sss« 4Sfi 
cst* cstwt^fa *ntts spttift* ss 1 sfast 4&1 *rtro fa# 11 steals w* 
stss to =n» TOtH wfpn iw fats stsfc fas TOstai swts stsi sts 1 

*m fats ffaw TO #to« sfctRi tos 1 

& 2 1 #t«*n sees tils casf^s ^fa? I iSTOtft « sroslft—tef 
caflto scs stc# t to isrotftws ss itfl c?w *rfasi 
sts sn 1 itws «rtssi ^tstuvs c«rw stfa, #w ssc^t 1 fafas wtc^s 
#fa»rt c?si sts i 



C9, 1971 ] TO <^9 315 

statute TOfes »rt^tCTT «t«9i cto frotifa, Hfifc, at®*, «itestfe9 
*;fefe *tol< TOsi TO, si fifes <sft9 tosi srnts =ro «ttfe i 

9$ «ftft9TO cto^ fei fei 49 * carts ^®rt cto 
fc*9fif9 TOarsi bsfi to *rtro i 499 fi*—wtTO, f3ftf3p»ut«, 99 * 33 , 

«f^f% cro 9t9fe* Wan cto bsf* cw^t, shafts fcsrtf? t*& 9TOs 
TO^CTO 1 

tffe»TO fioW TO C*NI CTO CS, <99 9C9J 9tTOS TOfaTO 99 
99*9 CCttiM *rtw I 9*CS9* C*fllS J »t'0*TO •tfiNWWTOl 9t°\9, fe9 « 
8£9S $®T9tS Ctfftftpw TOTO TO9* C9%l C?91 CTO C9, ’SFfeTO 9C9J 

*rs>wi TO ^tc^rQ c^ c«rTO9TO9*« TOfei toi ctoi, toi, m 

9Jt*Tfiw <£Fffe 9fi«r 5WJ, fefctf99ft, fefctf99fi-12 «f^fe fefctf99 TO9> 

TOsfts 9TO« «w cto TOpfe* tot ^ cs^t TOsM fektfirc fi-12 *tt«si 
TO =n i *rffess i$ « sfes to 91 fe§ *fcsH9, srfeTO tot ^tcss «rtf^PT 
S'TO l ^t««Tl CTO fefa«.9tS TO fifes TOtS <*Jtft9tC*tliN fcTO SCSI I 
«t*eTO <999 CTO fi«t%1 9t9t9*l TO^tfTOlfl 9C9I «fe«lTO 

% 9*S9tS cTOl TOCS9 I TO 99, <9^ 99 fiTO 99St99tS fTO 9^S 
(TO ^f9% fifes TOTO flrfeTO TOe 9*Sl SC*$ 1 <999 fe, fifes 43-^9- 
«TO 9lfe C«P9tS 9TO9TO 9tTO Stftfe® 9*S9tS <TOt«fC9 <99? 9TOtt 
TO9TO *®t«»n 49*fi> wjf ■ ^f99*1 fto® SC9CI I 9^9tC9 9t5T*99^t9 

f?C9 ’SfeaTO 9t*ftS*l TOTOJS 9999^9* 9TO TOC9 <9§ 99TO 99t9t9 
TO I 


TO^TOCS* 


*?9 ttfee-fafair <9Jt^ towtf*W» fi«t9 TO*, TOTOl'9 





ftafas *ftw 

TO* 1970-71 
»itwf ftwtr* ?^tar mean Qfyzvw 
S*(ti to wpf afos nw flwfa 
nfla? ¥$¥ «r¥tft<s 4 *i*tfM *1%*’ 
*t*¥ *t¥TOtfl I *TO¥H iflt*’ tfC* 
c¥Jtfoflwt* flfro flaa, *?t¥ti ufafr, 
Bar^rk *t*rai «fn toM*i *rcr* 
BftWtWl ¥H *CTC* i 

a^iar *t**tr« TOfro W •ft* *ts?ta 
Stfl i 

toiot* ctototoji mt* *fat* ctffc 

12$ mfro 1971 »iti*i* TOTOTOi 
c*t$1$ ct fro* c^t^ll ¥*1 *nr*. «tc« 
«Ftai *ti ca, «n at* 

fir* TOtTTO C¥t¥*lW1 *1* 54 C¥tl5 
69 TO 55 *t¥tff 945 I af$»l1 ¥TO¥1 
3JKW *mfl $-C¥tl&* TO CT^I 1971 

»in»i 1*11 «t*TO fljFCTi ®iTO 1 ot 

28 C¥tfr 30 TO 55 *twt« 987 ¥rt¥ *f$ »lta 
TOBI *r«*26c¥tfe 38 TO 99 *t*rt* 959 I 
1961-71 >ft*[ *$ TO TOtlWlTO ft* 
ft** 24*57 TOtVt» ft TO* 4 ft« 
f*»i 21*51 '■tiro* c*Mt* 

c«Rtrw <w crotn *fTOat* *1 ¥.wr- 

c*W* 12$ ¥ft»*l Cf TOT TOtt ¥tW, «tW 
*t*1 ft* ca, wtatetra *t«TO c*itf- 
*!<fJ1 c* 56 Cftfe 10 TO TO ftlff*1, *f * 
aiati *$ wji ^t«cB« lc*tfe 40 to 
TO 1 C!¥ft*! ffaflt** flrinS To ftic* 


ca, to* croarffl c* «rf«t# *f%- 
*t* i 5 t*ilc=n fwt*, totoj <*t* 
to ntrot cnc* 1 

1961 m*w cnt¥*i*t* frotca croi 
ati ca, cn tow <atatTO c*it*TO<rn f*«i 



c*it¥*TOt* f$ ata TOpttft TO ^ star® 

TOTOfJI *fc* fta atrS cTOtwi ftir* 1 


41c#lfe 90 TO 72 ft*t* 5821 TO TO 
tit* C*lt¥TO«»1 10 CftH 78 TO 83 f t*1« 
363 c*tC*Cl I TOKTO C*ltfW1’lTO 
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ftrt* cnt*»mrt9 nt* «ten* 4* <*n i 
fal* C*lt*n<*7l 371 c*tfe *w *t*4tf** 
ftntt* «rt*i *ti i 4**t* fttn* c*it*nwji 
OT 75 c*tfe i starsi *tnft stPm i 
1970 ntw tfpfita c«it*nT*i c*c* *t*i 
*t« c*, itfttfa cnt*nuji m 24 c*tf5 

4 

30 WI 

iftrs cnt*9*fe m «tfa 9tff*mi- 
fafrtCf 1821 »lfR 9jfv?r *t* VM 29*35 
i^turi 4* wj nt*i n*cu *i*fE<* 
39*49 Wvf, nt*a *Z* 18'47 

i<st<*r i 

1971 ntt»w c^imint* ftntw c*«fi 
*t* C*, C«lt*nUJt9 ft* C*E* &89 •$C*1 

it* «w i fc'si «tc«rc*r« cnt*nwi w 

8c*tft 82 «r*99 ^twtv 4531 41*iwl 
fttfiw it*-ft*tc« c»it**r<«ji w 5 
C*tfe 63 w 87*t«Ft9 2961 It* 
**tlt&l—5 c*tfe 2 n* 95 *t«rt* 11 5$< 
It* *C* *tfr>* WT-4 C*tfe 44 W 40 
*t«Ft* 951 *1*4 It* «rc$9—4 c*tfc 33 *w 
94 *twti 9511 ri it* w «rrw?i—4 C*tf5 
14*W49*t*t* 7291 1961 ntC* nft* 
*cf f it* ft* w i 4*ln nft* *t«nr it* 
i N« «wm c*»t*nwi c*tfr cnt*- 
nujt* 16*14 -wtur, nft* *cw* c*t*nwi 
c*tfc cntwirt* 8*12 i 

c*w-«ttft« *wl»n *w c*it*- 
nwt* ft* cie* ftlt w «fi*1 fttffo 
C*t**UJl~40 ** 44 *t«ft* 338 I *t*1- 
$K ftft** « «rtft*ftftfl citwin «* 

31 *tlt« 798 I 

c*i* it* n*tsci i**nfo*a< 4t*n 

*itt* *<f*i*tf*frfti C*t*4*f» 


*c<* 548i wnnnfc *ifa**c*« it*— 
«rfo **fF*tntftfrtw 507 1 

1961-71 *1X* «fd« ft* n*C*Cl ofll 

*tit^ftt<5, n«$ *rtntt** it* i <« 

*nr it* OT 4 *t#E* ffwt* 1 , * 

*H?fa, w «rc**r * it*ntc** i *tift ftc*» 
Wt» *tfl fC* 39*64 *r«tvt *tntr*— 
33*51, *f«t*t9-31*36, *i\ * *t^Ci— 
29-60, W «cni—23-04, tffltc*—27*63 
■T®tvn 

ifWct atftsfcf* 

*^t*t:-r «fl*|5 itit 4*tnt* 

*tzw <4*18 itn*- 
*EI C’Ttfawfr ^ftl* 16^ ^ftr* *Cl*fi 
*f«t4tft* i* *wt* 

fec*tE»t ***IC* 4*!8 4St»ft4 

nt$«« i *t* ^*91 *cm “arf^ i 
nut* &tn itftnc**, *ft* 

^n«r*5i ft^ti-nift <w *tf- 

*tft^si *E9 c**i 4^ nc* nt* 

fowtft* nrwm stntc*fl 4^ *^* nitotu 

luTtE'a* <rjt«*t*n c«fjtf«ftwt*\ ntfl 

*t9*l^ *E»ic**, n*t*tcn 

*^nu cntftnfe ^ft** «rt v c* *iHt«j5 
itn* *9cm, cnfo *it«i **t*tcn ^ti 4* 

faw it* i5*n i 

*itt^r?c^ ftwft tslfwi'a 
*ttc*!t5*rt wl 

* it*Vi ftciMtft 
9lft^*l ^EltCn 44^ 4*1« ft»H *lf§4f 
* ftml W4tfr*tl ftwtni- 
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4t«H1 1'® J7,18 TO 19d <lftd f®l ftfl- 
arl% ft«ta «f*K4t to TOtcitwi iroi ftdi 
it?dri *\zw to*I&® n i TOsitwi fccifta 
ww wli ft aits? ififttT* w 

*ftl¥t®1 ftlftTOtlC1l4tftftltl4mR 4ltl 
TOajftpusfriwtFwwfti TOtsft tou cikn- 
ft®j toiw caftflis toctoi flit** ft®tds 
<2f«rt=? TOiJtlf ^ftanarati caa i TOitoii 
itfij tou to ftwt^ *rr«:?? i®nr® 

BH^tl Wt1¥ TOJTOItl 13 <1H «[lfo 
ftwt^t TOuti® fwtaw iti totoI it% 
c*ni toi i 

4W ftdi TOtdtiil nil fiwti 
ifiitw ifyfti ®^i tow 13 fenft® 
fawn ft«ti ifipj 

lflf®I 11TO ^111 5aFl®f ift® ITOftl 
ait¥d-ftTOi *iwt» TOtdtsai 

few i ftf«fl fcroifcid TOJtro c&TOdfro* 
¥ Jt»r fifcfTOltl ft«fl ftl1¥ dfWTO 4*11 
¥111 TOU IldW ft 2’ BlfigailS «mf"t® 
n i fa®ft fro* ¥rtdlwt-i®ti it«tft¥ 
‘cw-i’ ifaroti ftiftwti ft«tda nftFtif 
$WifTO< fi cTOJtfroftwfi idc# 

•in ft*ti ifiidi iTOl%-¥**ifti 
idrititirti wtw ft»fdi 

TOtdtWl Wl TOTOtl ®*i 
‘fro «tci ftwt^l f'fii itV 4nw 
<wf& acitw TOrtdtui fowl to* fw 
ftrotroi itfo liiii ft®w to^tohi 
tott wpi®f*% wcitd atitw tevrfro 


TO af^ftftl T*tt* TOtCItWlTOIl «w- 

tot cm ftuta ftw¥ to fttaii ftdftwr’ 
Wfal w i 

ftufa <rrf4k« ftvii ftfcftnrtcn 
erffw ft»ft ftiw ¥t1f* row, 
ftwft iftitia wwt%-f#4fw %itww 
or’s ifttfwtl fiwti ifawa *itc®- 
¥to ftifn’-TOa ic®n tow ftwfarct 
ifiwi foft *m«f-ftwd, wtw, 4tftftroi 
fefwft®iftii¥ tow to itto, fftrotl 
« vs^tjfsar « froKw 

f® fro’ftnr 4f|t mw w i ft^#ii 
ftfeff« fPlftfti itffw mt« 
wWf Bwtfwtwr fsw ® 5tfc fhrftri 
WI *rtw ftwM nft^T f^f <Tftftro ® 
Iftf 4ftl¥Wl ft®ft^ ^KWW ffl5 
w i «w4?t ewii wif 
« Bfimfeii «rtcfu itwtwt ^ nt«ftai 
wtcwwii i^hrwrtjrcw^rt w»' «ti 
TO ^ta« <«¥ffa «rr^ aft® i»i i 

fo* firwjtflf ftwt^ « 

BltWtWMTOt* ftWtTO ftTOCW «TTO 
ftff¥ ^Ipr-TFSr Itwtfti, 1«K 

5C¥? ft t® « ^i®*HiF3r 

wt¥ ami, TOrtTO alii, atararatl can 
® fttwa iti 4*1 ataft ufwn ftwi- 
aitci mitir to witfn®i toi i 

itftfatt witfftWw cwtif-io 

23d «4l«r*l lift eld I^tlTOTO'Pl 
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*tflrcma, ffeaara a*t¥M5tft--*tfaata¥ 
¥*iaa "ffatcafa, *t& tflatats to- 
fafan« »aac fib totota vatfoaftot® 
—«ta^9 *m a¥ta 5-15 fas-4 Oft^-10 
a*t¥tiafta W$ ’jM* **111 to 
ftoma i 

cati«r-io a**tc# m <v 

«TCiT¥fB aaatfo St«tfa¥«fta ¥tw am 
at«—aatati&tato* a$firo *ffaa3a W1 
sfr am ca«ai mm w c*r^m=» toi 
St<5tfa¥ «Tt^=?^t*f=T ¥m 6PITO I 

tta* «rti« «rff%cwr«5r—catt«r-lo 

aatatnata am ajwtia anaft 

statia i 

24X1 <«f*t*l cat^f-10 'aftltflfrfta 
aataMata aurt^ii at* fafto v i 
atat¥ hmw? aw cfca «tai asa f%=ri «aa< 
feans scar «mnt*r ^r^TtfS fatinafaj 
faal, *f¥ «flM aw C?ai fTK¥ I 

25m <af*ra cata«f-io faataca catftofr 
w^pfffi cm artra ^a* aai- 
attBtft «ta$ ftoia i 

fatta aa<sl *tw« atotfro 

a^atn atfiwi awa * aflatati 
w naj fa*a caai ftow, *\ wfiaiw 
atfafc aataa aaws efmto aatf atarm 
*fa-<ftatai atataa fcaftcfcj *tfw aw 
•to* i caa ai, wt auftfto ifa $ 
farcaa aitw i 


*w 29m ¥ 30m ats wtwfiata 
cafctm* totw afaatatt 
s-ta* *a *atmt*ai fraia **iki aa i 
*atwt5T faa* %: aaa fata a asti 
aW *ffoa Wil i 

afta aa aaatma afa *faa^t ca. 
caaaa 4a*t aim «tali acawa ca, 
ana asm* acar sta-*tatwa 
mca nfra am ca satfir oral met, «i 
<a$ atw« afa * afafcfea arafto 
api nfia<6a ataw atalai am i 

fMftta «rt¥#if«¥ atataj aval* (tfc. 
«aa. <• *rtt. fa-) aft faaaa 

aljPa faft^a. fa*rwa 

artaji ¥a:« firnr araa ca, «tama uil 
a^a a^Sati? «rr» «Mtta afa aiaita ¥ 
*rft« ¥aa% a?ra aam a>¥ ajaafcaa 
cvm ^sfa i 

«rti$rfe¥ atataj a^ata nfia^Jta 
fta*¥ aata4at«l ®^a aa mtata «toji 
cata fan «wta ¥taa ca, aaa ftm* 
^¥a«1am ¥a¥caa atrs ca ^arawv 
a^a artn, *\ «r»t^ <«at¥rt 
aaj¥ fast* Brtaati fafanta ¥at<s 

m i 

as fawta afarna <s*a fn. <aa. a^ *aa^ 
wtaimta ¥tw* ^artn¥ atiaa ¥i 
aftaatw ^¥ aja ^tnaiia atarta oral 
ate* am wtatai ttai wHi ana ca, 
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*R?r ftm *<tw n?0 *ifiw 
nfiijta i 

fftftru Ttwiift 3rm«m *rc«r c7* 
■itftfOti ^ *tfw *rtf»ii nft*. 
71 *jttfl 7i?» fmi nwt| vm 

7147 ftl*7 ftjftw *74ftw 7f?>tt4 ft: 
fet^ntl 4C»R ft. 1953 »rt»l ft£7 
«tVOT*C7 ft fattft, 7tl 4*fcl 4$ 

wl sftfafw fill 4n «rwt«7 0*i 
$t75t* *i n-st* *titfti it? cTtait* m 
ftftw t*r 7«i fftft i 

ItfI fft ftstftl Taft'S f®ftfr* 


vts 4. Ifc. nt»t»i ft*ft* wet «*nt- 

w^liwtfti 7<n*rtwtwi «ww nfi* 

ifti st?tn*i fff « *ft* 

7»iOto Ttftfl apvf<>it5f TOftft* 7«I1 tort 

7W4 i f«f=i w, 4<ra mm* 
ST^ar few 7*R a ta itfri* ^ Ft*l, 41 *lf54 
*t«r* wtii totfttft *ft i 

4?4 «rfe 4*< 7 

arifft mitt** 7t«i nfan m* sftta 

ft «lt» 7fttf, nPw 4Cfl 7ft 

ftwtftl faftfrl Off 44- *Mftlt*f 

wtrs arcwtw «rft-r tot i 


ftwfo 

fffll ftwf* nftff* 7^7 «r7tPl7 7t7^v *tV7 444 *&7 C747 «4t4'*ftftfc 
4#4Tt4 7Tt7 C7t< 4*C7 ( 17, ffaWH 7rtC7ftfc, 7fi|ft7l-13 ) ft<7ff 7ff1 Oft I 
HWI 4tft ffftff ftwtff ifW 7t<f»ll 0C7 444 7tff Tttfftl ftffe C7t4 1ji7 ft#4 
741 Oft 411 


»r > ttw7-Hic^i*W*iw 

%f*rt%174Tl 7$W4 Vfr ft-23, Wtn tiff* |8, «C14¥Tft* 47 7741 

37/7 CT ft l UtW OR, T ftfM &144H7 7f* 4ft*1 




0 



15. 1971 JftfJl 


fcr? Fim* '®rtc®rf^F ?<t% arota 

JjrtWUt** 


«rtqfa* jpr ca to atfa* firnt»r- 

^ 95tl5 fHlt^WfCT fTOH 
Waf&Wl ^5 fim, «|fTO«ft 
H^WVftaFI (Ultraviolet spectro¬ 

scopy) c»T«faa W35 I 4^ TOtn-C’I'VTOa 
*w vein ftg ft* atTOfa* cafa—frcia 
to fcwa ca\c*ta ^rtCTtfifei c-rta«i i 
•fSH-ftaWta na c^^rt cro, C^t=f tea 
catora fc*nr «wt?t» ^ftTO- 

"ffo 1 EftR I f!W <sl «rac*ltf*« (Infra- 

1. fagTVgl* 5<t^ TOr W-Mi- 
ftfl* TO cafTOTOfl aF5f<»t>Tl 4$ 
aft^hi 180-100 ftfaaftapa <aTOftl 
*fro*^ «m 2-15 4*it*tfcl 

«rar*ilft* to fsfc® *ai *a i 'stcaa 
"fft* nfiNM TO. TOTO 10-250 K 
Cal/mole 1-10 K Cil/nole I 4«tfta 
frBlWtolCT, ^TOtft« 4TOtI «ltCTtf- 
ifv *"WTOifa nfWw 

to i 


red) 4*lt*fa «jfwt¥ ifiW *(5 clM* 
to:i hRh nfaa^a *&tc« *ttcai ft« 
CTO$ 4TOta ^ttWtflftFI 

nfwti acrotfg* -aTOta *ffta cto to* 
ca%, ^ ^teTOfo Ottawa to 
nifatita catwa "To «w $«*- 
tfa*—al fea aawa «r«:* "tftal *fhw$* 
ttfr I «tNsi sftfa, CTO mjt *CTftft¥ 
-t% to IwflPw faitt toTO *rc,¥ 
tfTOTOa vf^i i toK 
Hfea •flaatf* gata to to ^ *ta 
ta«i#fa-faft*r ton nfcfc aftai «ro 
40 to. ft ft am* tawfa-fifto 
araii TOaft* to ? ftnm to c«r«tt 
cm tea cafafa cto (*) ft*f N a» (a) 
wfa ca w a'® tefa 

* aataa faTO, Wft fw*, ¥TOi> 
aatai 
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¥ia, (s) *rtfc (n) si stai osm,# sees 
ta*f1% S&tS os<, (n) O-SfS (Non¬ 
bonding lone pair), ¥«fK stai CVtS 
Vt<5tfS¥ StStsfta SCOS flf |^F S1C¥ 

si tejtfs tasstaofs ofocsos} oststa 
otcst¥ sfo crtsi ¥is etess ft«tfs¥ 
«« csi¥ tas«s fccaivts-fsfts vcs 
fcsto ssi otifs¥ ¥¥-or$ o^ fossa 
<sac¥ ofo-sos ¥¥ ssi sa os< Pr«r^i 
e stfc visa «rfc-svs soofsif vtasi 
ft* fscs «rm ¥si ss; csss fsssi* 
(a*) OS* nt^* Or*) I fal O-SfS (n) 
vcis IcssSsefs o^jfitcs ststsfss 
sees sew si st¥ts csefss c¥ts 
ftanr ofe-sos ¥v cssi sts si i vcs 
vtsi fss v si os<, nt* eras «rft5*svs ¥w 
(a* e »r*) scv ntcs 1 o$ fes 

carta frsstcsa oca ata «f¥ta oaftva- 
va (Transition state) Sfj ¥91 Stca, SSI— 
(0¥) «—o*, 0§fc) rr—rr*, (f«s) n—a* 
os* (sts) n— rr* 

fesftfcv OSftVSOfsS SCSI 0 — 0 * 
ststicas wzw scsfr nfssts sfo sasts 
oa* cs^ sfists -rfo ofetses^ ost¥ts 
OtCSt¥-WCSC¥ flSStf ¥91 W SSI 

fftorsists, cswtas csVcss cstes- 

VC1S (Valence-shell) SSf tol¥$S«ftl 
f*m v Sl so SlftlfS SO tefts ¥C¥ SJS*« 
scsc*, csefr ststas ofarseft ost¥ta 
*tf» cntsi ¥CS si, csss csst Sts ¥tfc?1- 
ftSs wttfts cstors coco i osv stton- 
ocss carta cstoefs o¥ste sjfows i 
sjfwsa etas sttaftacns fi*-oa 
f¥f fs f sS os**,* si stt-scea omi 
flpf n-+°* t n-+n* os* /t-mt* ftStfCSS 


W9 cs fftsts «rfsF «rcst«rs, 01 ststa«i 

OfalSO*t OSt¥tS OtCSt¥-<SSf CSC¥ 
fSSStS ¥S1 SOS SCS 4 $ S¥S vsotocss 

ocv erstso: vtcstsr ifsFS cstss scfei 
oistcs 0¥fe1 ¥SI SCS StSI Ots CS, n-*-JT* 
Otstos ss CSC¥ ¥S S%9 (?1 i OS¥ 
^sc<rs), n-or* VSttlS CS*I ifiM (¥S 
oat isc^rs) sfas^s n -*<r* o 

n-♦■«■* OS st¥tstf¥ nf^I VtCSt¥-OSf 
CHtSl ¥CS I 

fcstss Otcstssi CSC¥ 0 ¥S1 "*& CS, 
vfocsost OSt¥tS CS nfssts ¥ftcst¥ 
c-ftfso scs, ol sfs ^¥SO sftstn ¥91 
sts, ot scs na^fts^s cs\s(5a sfo- ^:s¥- 
Isofs fss v si, st^ os^ 's-sss c«t%a fosi 

¥<t«< ^ cs^SlBa i¥CStC¥tfa¥^ s far S¥S, 

css^c^ o¥^l vrfe Iffo steal cats 
steal sjosk vfocsost ostfta cs 
oif-bfc^j srtt« nfasti Hfs> cstfso 
SCS, csl OSf-^I (csktt¥ si 

A lmiim scs vfofso ¥S1 SS i A SCO 
maximum 

$s¥-fcrtffs scssi) o^ estsesa 
^S fss[««tCS fstfas ¥91 0 ¥t¥ 

atestfS I ^cocv fscsssts^s coffees 

oss o¥fci artsc¥ ocs fsco sis, 
si ststaso: ofocsost osrots coss 
fccsscsttr ifsp citss ¥cs si i sss sjsf ^ 
arts¥ sco 95 sot^s eftssj i oss asses 

2. OCStI¥tfa¥ %1 (Chromophoric 
group)—CS^ S¥S fsfos ¥t^¥at*p, Stal 
ofocsos} ostfta otestf sf^F cstsi 
¥sco stca i ota cs ssf 

ol ost¥ta otcst¥ sfv cstss ¥ir® ntia 
si, Vtesa OCSrtCTFtS (Auxochrome) SIS I 

3. 95 sonn eftfs ¥t¥l ov artsse 
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19/1 ] it? VtCIt* matt* 

caFt!tl> % wjfnfns 4? nacnf*&ftfct! ttastna 'nttat! fcvrntn! aaiast ^ta mtts 
cit$ 4?fci nlWtnttar casm a! w «rttt nfirctfanta ^a? «jn? 
ntafo? aafns tttatt?! fc«.n- citfas latent? nft! nfiatl f5r<? ?m aa 

ntna ttatntfa c?ta 4? fafai s!«r-£acfr 4a; cnsfnt? 4 ?fri cnnf&ts! ?t«rrc*r «r?tn 
t»itc=?i ?i i 4^ nnfsts srtatwat! ??i ?i i 4fc cnnf&?l6t ( la; ffa ) at* 
mttntt?* &<* fantta attetna fa<aa n!>tto caW5s*fa*mfstn*a^tttnt? 
nVf mn^s a! 4?; ^ afn cat? ntMnttai! a<taT i ca n?n acs wit! 



fcna mtcnta-ssf stnai ?ta ca nfiatn 
ttcntf lit cntfas ata, 'si aifns camSft! 
?!i !! i nafnstca n«Vatnts« 

!J!!t! ?!1 cat? ntt!, 'St! Cnttt? 
«ft!tta , |! n^tnt!! ?!1 wtn cam 
TO tt!? !J!?t!«rt« A at?tw-a! 
**ta fMnn n^tntna aacn catatn! naan 
A nt*t®*4! at? nt«!i atta, Vrt!,+7 
ft* ortwtw.+i fa: at:, cat*?, 
+ 11 fa: at:, cnatan,*H) fa: at:, statcta, 
+5fa:at:wta,-8ft:fa: 


c!?^ta aft?, ca cat? 4| cnafk<i! 4f 
t* s!f-^r?j tt? to to cnifas 
TOat? aft! aftal 4 ! ai ttcntal! aaw 
fat*n ?c« i fat tftatvn cttt 4? ?? 

w-Mj tf? to to <nfifn? cntan 
nam tfa® ?t!i ttnfa? cntai nan 
act cntatna sfasta nfaatn? 4a; TOnt? 
nan* net TOTtttta n-nffti cam 
cn«, ttenfafa na? A atn ntifa? 
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citii to « (imftm) ici —, 

U« 1 j 

Ht« C Ml ¥1C* TOfl¥ W 1H 
1 TO ntCTt¥-¥rfTOl lit 1¥ 11 
Wf^Tlktl TOW l^tltai WTO 
¥1CT 1-11 111 1C1 1¥ 111 Cl CTO 

c¥ti ftftt wr-hrti itwtfft iito 
wm TOfi¥ in fici to ¥iw TOfi¥ 
elfin TO («) «tt*il itci i mift $ cii- 
fs® cro v mwl citicii ®te®l ft<i 
¥tl toi i i* cmftor m* m* to- 
fritfr M® ntftw ifiitt cttfi® «rtwt¥ 
ifvTO m 4 TOtw *mU to in 
wTOi mTOrsfro «Tft1 ¥11 11 a 3Td1W 
TO®i TOIdJ; cm A TOw 880 R: 11.» 

a Tow * 80 t**s ii. tutfr i 

TOWtl lltw fccm ¥11 CTO ltd 
ci, 200 ft; n.-ii fcifSfNti cttfi® itwt¥ 
m*Pft mtro &m citoTOi fcifttom* 

<¥CltC¥tC11 |fa® TO ¥C1l ®tl im 
cifcni c¥C¥ 200 ftftittewi •n'Sftiti 

W¥td1 fell ¥¥1 CTO1 n 
CUT I flit* 200 flf*l1t^¥1 •w'nftti 
nftwwft 1»lt¥ti ltWt¥ ifif C¥tl fal 

cifaii fcni *s^tw mf® nfftit TO 11 
¥w ci i<tqf ntm itci, to ntf®, 
TOtw nftiti c«ttfi® ntMtf ilv-fcwi 

4. if® ciml ntwtf i<tf)i m«fr 
wwtft® ntwt® i4Wfi m*ft* i® 
(w ii m «w® ii, ii ¥tii i^ 
"TO, \<1 « lci¥|fl¥—lt 
fai «w mrowft® *j¥«f«n mu t 


®i¥-M; ( a irit») in c*ft to* 

(e) mtm wtn ¥ic® tow *ritov 

Clfafel WCItCTO IT 1H « TO TOfi¥ 

¥tta to* w& ^f¥® nt«n to i 
«t*®to fcm extern c¥ci il ftcn 

1tfl¥ TOfal WCltPfl fafe* TO ¥| 
^ 1 TO¥{8 frftlll H® ¥1W 

1^ 1TOJ1 itlttfj %* TO¥* •*Wf¥ ¥11 
ltd I 

TO »CltC¥tWpH TO n¥®1 TO 
¥t^> ^(< C “°) 1 *Ttt 

(it) ii in TOcm niitii i-w 
ItTO ^1 i^ 
rn¥t¥1 ¥1 W ¥11 Itl I 1CT1 
TO 11¥t¥C11 ¥C¥ Cl 9 ffllt*l 

ntcnt¥ ifip ertft® 11 ®ti wtw 275—290 
flfllt^WI ®1 ¥-Mt ¥1 itlTO 1¥&1 
>JC¥* mTO ¥¥T ¥11 Itl 11^ ®1 X* 
nTO^ *Wt¥ ¥11 TO I CM ¥¥S ¥11 

CTO ntci Cl, ¥rt^«l %C9i & fiwi ml® 9 
niltl ¥ TO cilcni ¥titdtl $11 

¥H I CTO ¥t^lf»t %Qi ¥t4d ¥twi* 

C¥¥ (¥ltfa® lt*!t^®, -C-X), n/tfldl 

I 

o 

(TOlrt®, -C-NHa ) 11 1It1¥f¥ 

I 

O 

(iiti, -C-OR) ^utfir m X 9 

i 

o 

^ ml® W-Mn flC¥ ¥tltlfw 
M ( 1 HK ®tf*l¥t ) I 
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111 ¥tf»l?1 



vcitft? 

cite 

TO® lf?lt*l CltfTO 

rttil TO 

at?* 



¥tWt¥ if®*? sif¬ 
ter (* TO® ) ft: it: 

(«) 


>c=o 


279 

15 

CfClR 

—C-OH 

II 

o 

¥Jtfll6¥ ¥Jtfl© 

208 

32 

CltTO 

—C—CI 

II 

o 

¥Ttfltttl CJftllt® 

220 

100 

OJdR 

—C—NHg 

H 

o 

¥Jtftttltt® 

220 

63 

*¥ 

— C—OR 

tlttl ¥Jtflctt 

211 

57 

C¥tl¥ 


li 

o 


ittctfdf? in TOts Hi cit? cite «R- 
wr itittij^ 11 ^ 00 = 14 -, 
-N = 0), ¥ll ¥td? ¥f¥C?«lt ¥tdlt¥ 
iltete «fffe ¥tTOtn ¥l#?te *tF« 
to ??i ci mv ¥cto to? itlite 
cite? n?te 11 i« cif5? citi cifa 
cite? ?<t^t fami ¥ii ii i ®tt- 
?ttl|tf¥ltt» 1 -?ttc 5 tC®¥ w cit in 
nfrl n iftflro c’tVi citei citn 
aftin nitol vt*itc?i ¥it*if®?tt$ in 
f¥ctti-4? fte? cite citefB? a 3r^ii»- 
41 ItlUfTO 358±2 411 364±2 fift 
Ht#l nt®U it? I 

4 ltd flWTOttl *BH ¥11 CITS ltd 
Cl, *t ?1 ¥TOtfl¥ cPCltdt? Citizen 


flfa? «f?lt? ItfCT ?<tlte §n? <5ttf? 
«t«t? *c? to citmi -, fro ^ TOti¥tt- 
¥fa? *ltl"nfl¥ WltWl itdl fcddtlWT 

*i¥j in it? i torttinvi 

n^cicfe® ®t?-t? 4?i ii^cict® ¥t*?te 
casf%¥ cited few? ¥11 C?C¥ ltd I 
¥t?t? 4^ frs? dfld Cite? C¥C<? l<tPd 
4f»f¥ 41lA¥rtt¥r4? ?tl flfal ifM- 
<jc»? styfe? $n? fi^? ¥t? i ton o?%« 
Itltl Cldl??^ toll ¥tn*¥ltl¥r 
4? Itl 411 ifll^ijUd IWJ 4¥tl ¥tlt¥S 
11# ttni ¥11 TO? Idt* (2l< in 3?< 
¥tfil¥l) I it ¥Tt*It¥» H#¥fl ¥tOTC¥I 
Ktlt^S l*|f® (Fries emperical rule) ltd 
iflfTOl 
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wm fffWtff [241 , (k Wl 

2n 



Cfffo. 


R-t« iti 

A idtW-JIfl 1t1 





(ft: it:) 

R 

R 


(*) *ftt§ttffi 

217 

\ 

>c-c-c\ 

1 1 \ 

R R \ 


(*) Cfftl ^Jtlfffllff 

2i7+€rrsjfi5 uti- 

/ 


(n) cajtfti cstfti 

fri mv 5 

ft: it: 217+17 

R 

R 







(?) itfcstcffi 

253 


Ol 


(1) C*t‘1 «Utlfal Iff 

253+«rrw*i& «ntft- 
fWtPW** 5 ft*- it: 



(n) cffti «ntiiftti iff 253+0 


i 


(i) *tntiftfr* ®tn 

l 253+etc Wl5 


* 


i>g 

IC'QI fftf 5 ft: it: 




3n vstft^l 



citn 

< nm M* iti 

A utft»*« itl 





(ft: It:) 

R 


(ff) 

<, /3 So* ittll fftt- 

215 

P 

\ 

R 

1 

c=c—c=o 

(1) 

c^tiwi «rmi 
<-fftW Cfftff ifM- 

215+10 

/ 

1 


«Jff ItffCT 


f» 

«t 

(1) 

/Mrtw C¥tl iftlS- 

215+«tr<sj*l5 0-iflltf 



flff it*ti 

Iffffl ffew 12 ft: It: 

( R-JI1 itl ifttSttffl 

00 

* S«l /3 Tfll 

215+10 + 12+12 

H Cfftl ^Jtlfal Iff ) 


iftl^lff ffftfW 



ifalH «ttl iffrl *11 Sc** *<1 255 ft: it: ntfftf «nff« yfo StlWClftr I 

ci, ^jtwtufef cifcni c^i w cifaw c*ti nftitfiff im*i •jffffai 
oft nifcfS artiftrn ciftw* iftift'® wtmftifo® its ntcvcw c«rititi 
202 fts it: *tw ci1 c^ tfl^t* «n *utftfti ciVcn i «otf>f*ir^ 255 

230-270 ft: *tt: ffitfftl ¥1 TOfffel ft: it:-* 5 ifiictg 280 ft: it: *tw <& 
•Jtfff WftiWT ¥*1 It* I «CT« 1WJ 



ata? « aaaticaa atai 


at*a aatiaii «Pfai •ffaa^a fif*a 
?tta fafia sstatita^ «ftf«, nA w f^fiar 
m-Kfr waiitat at*a at*r ita 
*tta *t*ra entile® t <rf«l 5 jRt^^c^rtSt^ 
^Tfta ^fta atatfll «fJt 5 f-fft^T 1 ita 
fififcw* C*IW SOT C*T W Itfo- 

atffc ®tcaa to firs ito nfistaata 
cwa i ff* stataia «rt%ts« star fi 
wt sis nai 11 aia cits lats-sjan 
atiti ? atsawtilti «n*ncw atai 
c*f, stai-san, itMf cas ^a-iittsa 
staj *f«-*r« fstf«^«in ita «ffi 5 ts%?a 
w sitstftita atajw cs nati- 
ajan stsi rtc* fctkf, ctw «rftora 
tofts ^Iwitiwi staj fi art ass 
sati-ajaiia w tffaifti ?a ? nt 8 
ita-fiwtsks* *»ic=i area area itwtf?® 
Ststi ca< wests! c* fiaalfa fc*r» acai 
wtwts sit® ist® waft atatss I ft*nt? 
ita cafatficsa safcaiitca ats i aata cs 
sa«.ita cram csai ata i etas staj 
na-na s*taff*r®i ca<, is faittna cs 
&wtsa«i 4 firv fti n, 11 n^fiats atats* 
Winiat«fJ aw fatafis ^mi stsi 
sitaaasfttia itviaVl ifci-mtfta faaa 
wife ntf< <*ta nfanista utl aw 1fan 
can ntfksa sw« ss|&n®»tta aaata 
faata cifci sn tarl ifirc *11 aprett 
atwtm fata *ifar*tf§a *tf*ata at? 
iti caa sifts n#i ■rtsiifi wt*ts 


*rifs 3 a ai as, lifts afaatcaa wfos aita 
atsti sa 1 wtsi ssa oral afa, usifii 
•rtst aataa cst sTtti asats its stati¬ 
cal cat *rw fct? ca?ts, wtsts c*fw 
ifsta svttasts atsts ifi^cs stfti 111 
c* ersts ntala ar*ttsa star wstfsn aataa 
cs -ftss-sratst—cs «rsta stftststa 
%fi fawatai attiti, «itwtsi «tati 
ataa c^ aaaticaa sftaca nati-ajaita 
atai 'itwtsai utt itatcwa «rala 1 
faa^aal? a^taf an ata ca, ct ataa ca^ 
aaatitaatl iwi att?caa ftitia *r*if?i 
crt%i atw w ct w «ft^taa atar 
UfKv nt?» facaaitta afa*!^ aa 1 v 
it%«i ataa « aaaticaa ntf at^caa 
caan® **m f^aa ajiitta mtntsai 
¥cat?a ca^ ca acar atftaa 

ntfa^tcaa aii.ta ^*fa atai «rtcwtti 
atm 1 Ufa >irp itii aticaa cf |5 
fartai atai ita 9 tatfi? fatW 1 ataa 
* aaaticaa ca'tc ct >rratfi? faartn nfei 
ftawta, ca faaaiS a* faa wtf nttnfsi 
iciw, ita a^ata aata ct faacaa flfi 
ca-r*fatatna 1 aati-fawlafora 

58 fatwtta a?tf l atm 1 

«ifa?taa afaa catft^ywtca ata ita 1 
ci-cifB catSiti an cati wr ai iratfai 
ataa atti 1 ca^ataa catU caa itai 11 

* 31? fa«W, aw afat ww»iftftn -9 



328 




«tT* ftci nr* i 4*-4¥&i c*rt$i to 

C*t¥ ¥C41 lt4ftl £C¥ 4f<p *4H C¥tl f*<3 
4w *t*il «ff®¥* ¥iiti c& ¥ti, TO 
TOJt¥i m 4*fci %i 4mtfi®ta 
iTt4ti 4fi4f*® n i frocii ic*r« 

¥44TOti TOti ¥iiti «rwn cwn iti i 
*lt< *fenC¥ mt*¥t¥l ¥WF ¥1 itarti 
4titftr¥ 141 ir* «ttt¥ i f¥« *fa- 
¥tl4 1C®, «lt< 'S&tl Cltfe 

c¥t& 4fiitci it4 ¥ir®9 TOitci 4ii 
«n 4fiita 4¥*i to. 4¥br It ¥ 
cslfr Cltfe TWC¥1 f%C¥ *rc$ *cfc I *C1C¥1 
It® ItTOtll itfV 4t¥l C¥t> C¥t& ¥C4 
4*1® 4tlJ ¥tlt¥ I ®tl 4&1 Cl ¥®¥1 TO. 

*1 ! &W® 141 iti n1 4fi4tc¥i ¥4 ®ti 
C4t¥ 4*H «R fTOI 4 ft® ¥11 TO* 
¥<R« «rww TO*** 4¥l \a cn?tc®« 
CTO Tfl I 4tlfll®: TOT* ¥C4 4¥fiJ 
TOW TO 4fl4l <ftt¥ I *tl* 
49tl¥t*l It® 4fl41 1¥ It «fl¥t«\— 
*tlfl *ttH *tfH It®, 411 4* If fiti* 
TOt* TO I 4* ¥4 49Cl¥*t 

4fl41-*lTfl® 44f*t®f4t® 4fl4tl *tl¥- 
itw mtlt 4lti4“i to #tt¥a fro fiirtt® 
4t4t¥llC4¥tlt TO! I C*tlt4 4tl¥ 4**4 
flUt® 49tl¥¥ fcTOtl 4¥ 4*C4 4*|& 
4fi4i 4ftitti 4*ft toto to» tfaft 
TOlWI It 4f<41 4l<, ¥$ C¥lfc itwi 
to wrp I faff's 4it*-fiwtlt wilta~ 
it#-4i it®, 4¥ft 4fi41 4fiitti 4tt¥ 
*TO «tt«il¥ TO> 4¥ ¥1 4¥tft¥ TO- 

TO! it «* W*« ITCH ¥t¥¥fc 

WH 4fl4tft 4fnfl TOftCTOI 
*t*,fl4t¥l TO .IT*# ¥tl C¥141< *t« 
*tTOt* TO it’ll *®ft* ¥H*f ¥W ¥1X¥ f 


[ 24«f ¥4,6fc ¥^¥11 

nfiNl •TfiNtCI 4¥¥¥ ^TO¥ 

nfl4ta 4tt f-fftltl ¥C* 9® 

9® t** Iftiltl C*rC¥ 9¥ *¥H 
9tflt¥tfaa <f¥t*f¥¥l *®fw? C¥f¥ 4¥9tt 

9*1 ¥ti ci, nfa»n nftitc* twnl 
«rtfin®j ftuti i 

$nfa$* ina « TOt¥icn icn 

Pf^rlt^ «(fl¥®l I 4ff| C¥t& C¥tfe 

nfilrt9[* *l¥tl *911 ¥4^¥ *l¥tl 9?1 
Cl?tl I 4C¥? ¥4 *C¥¥ 411 ifPNtCfl ¥4 
*C4¥tt 1* *t¥tWl ¥C1 4tC¥ I 49- 
«¥¥ 4$ fl"4tlt 4flltl 11 ¥C41 fafel *111 
«f®I¥ ¥WC¥11 Ilf lt¥¥ *^1¥ 49C1¥¥ 
4ffr tf¥l, It 41^ ItWtll'fl® 

4fiB Profit nfflila 49ci¥*i ¥CiC¥i i It 

4¥¥4 *¥¥ lt65tC¥l 4t4l4t4C4 fl^* 
ft4 I TOJ¥ 4fflltl «f¥ ItCT 9¥lHn 
fiartCTl ¥C^ lt41 ^®fl TO I *Jt4.C54tl 

4tri *41 4¥¥1 4lci¥¥ fiatti-it'? iwl- 
¥t4tl 4¥ Pf-4tlt 4flltir¥ 4¥1 ¥WW4 1 
4*t'5l 4hRtl 4tW 4¥ 49d¥¥ 4*1 Pr4tlt 
¥C41 *t¥C*¥K4tH *1# Pill f¥tlCll I 
«r*C* ¥4f5l 4¥C4 fll4 ¥t¥tlt^ Pci 4ff8 
*t¥1 4c#l 141 4¥ W4I St¥ ¥C1 1 
#t¥l 4#{5 ^PwPlTOl Pltri ¥t* 
¥Ci l Etffo vfVci ititi 4i itfar «4Ti 
fTOtltll ¥W¥C4TOl®¥C® 4ft* 
4lf¥C^t *t¥*C14l ^¥¥11 4C¥1 ¥«T 
¥C1¥ *1 T?t¥ Pffctltl ®tl C41 *tl C4^ 
lt*ltl ®tC4 ®tC4 *¥t?T fl*4tlfC¥l 1¥ 
fe«t4 ¥1 I Cl 4 ¥C1¥ 4%1 4l¥ C4l 
Pltlltl 4t¥ * ItWltl #414lft¥l 4C? 411 
f4**tltH 4t¥ 4tf p¥tl «*J*4 ¥tl I ** 
4¥4 l¥t¥11 C4C¥ 4TO# «f®twt¥ ¥1 Cl, 
*t%-W4C® *¥P*14t!tf*¥ 411 4tPltP¥ 
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ftawfai ftat** 

«Nfi frfaatV* stfq* ftajt® <*¥t¥ <5&* 
¥t*lt**t# wi ¥c*c** ca, ntfaatfav 
«fta* atajca* as «rt%»il **a ftMfsft* 
, *nf*rft t $ts ats, faat*-«w 
atffta *rsrr»f wc¥ ftsftsi *tc*t¥, 
ft fa* «rtow* «rt5t*-*T*¥t* *wi ¥*c»i 
ca«n afi ca, *m« *¥ti *itafftr¥ 

C5¥*1 atatii *am «rtci 

«rfs acatst*, *¥¥ rfsfttii, 

***7 catStOR, *t*1 *a<. >R¥® wWc** 
?Ft¥ *ja** I Ws* C5SH1, ¥t«T-¥t^ 
nt¥lW, W^t* ftfSC¥ ¥WRC*r JW 
«fap«cs erfa-awts *¥ ^*ra *f«tt«f- 
aja^t* nf%^¥ C*CT l 

»fa f ft *(W -Sftffas nfaHrl 

«f¥® hwtf=r¥ ft««ft ftrnr ¥t=rw a aa- 

HtW** »T»rt8f- aj*¥t* C*H ¥£*¥$ arswa- 
¥t* ¥Bl* fCft* 1 *C** *t*T ft: ¥tt<fct*- 
** «fl¥ fad* SFt'sfa *Rta* ¥T^¥t^ 
¥*<, *t*tftf¥ »P»t*ft**¥ *tr*a*f1-*t4t 
ftca* towcatw 1 ftamrtfiia fen? $t* 
*f*n¥t*-¥t4 ¥tl¥f5 ¥$¥ ftstft* t*t* 
I $t* 4* fttt* *|4c**M ftam* 
«b¥¥ ajatfa-mttfh ¥twftft¥it* ***!, 
t¥* ¥ sftor* ^rca>r*t#, 

ffcn ataj nt«*nfa¥ w, wt« nw* 
a *ww, cafa ajta-*mi «r?fa ftaca* 

«ff^¥ ¥t*fc ft C*¥*T ¥C*fiWI *fa 

¥H¥ qn ¥t=»¥ ¥ aaatsmiSi* 

’ftftr-ar**f* *t*i aftwftfat* mw cri- 
ftwrti ftwtatai 4 %* *cnre*r 1 wwtta* 
ft*ft*t»n ¥$¥ arfat® *4t*rta 
at**,*rwri c¥ar* am ¥ aaatfirttt* 
*Hftr**?**1t fc*f* wfc aftC¥t¥*lt¥ 
; 2 . ■■ - 


¥t*t* 1 ¥t¥fa1 ¥JtftC¥tftfhr ‘Centre for 
Advanced Studies in the Behavioral 
Science-** $¥* 4*a ¥4*K5fcl *1¥^f \ 
*1 *f¥*! ’fcaaai *KV cf-t-ftrm* ftfa* 
sfts* ataa ¥ *a*t¥*t*ftt* nta’Wfif 
vrtsta-ajaat* **< st*tfa¥ sVaaatsi- 
«wr4*ta «rfa a*rt*r ft caw 5iwr**s 
fiTC^5Jl¥*^ *rc**tt* ¥»lt¥*l fttt* ¥t*C*f 
c*. mc^«* «rrfo*r* ^c*t« ^ ^at¥- 
^J*¥t* ¥f¥* f*¥*t^ I 

^*rfa^® ¥tc¥t55it* nfttsfar® 
v»t*tcv* rn *¥ ftftfc <l¥ 

^f¥ *tt*i *rr^¥-»r*it¥f ¥t* *t*»c*¥* 

«*t^-ST*tW f¥¥tft¥ C¥tsrc*tPl¥ nt«f¥I 

¥tt¥ ? ¥¥*¥ *l1t?¥ ** c4c* 4ft* *f¥W* 
na ^ »Tfttftf¥ srtwm ¥tai «ftc¥ 
vit*ra c?*i *t*. *t^ *tt^ata 

B*«,¥ta iiw *r»i*¥ apta^tnra 

i?«j¥i ca^wa <m<3 ^as« ftc-raatca 
^CR*t*Hj I 4*1 ¥¥ c^c* at*r ¥C*, \c* 
C*^t*, «f3FC¥ ¥C*I ¥| 

^ ^*tc¥* nt«f¥ja &tf*¥t$ c¥t*ta ? 
^tc*C¥* ar®, at** c¥t*¥twt ¥t*ntfa- 
atft¥ a?taw* ataatfrl algm* «rt4rw* 
ft ¥7 cac¥ <ar**i ¥ca ft i nfta-^t«f ¥t* 
¥¥t¥ «rt%->i*tc¥a aw caiVftw nKfr 
ftwatar i *ctwt¥* arft«n, ftWaPt ¥*ai ¥ita 
¥^t^ nfaata cv®tt* a»ram ¥ta, ’ftw-’-i* ai 
*t«rta a*a «nm *i4^c** 
ft¥ t¥ 4¥l *¥t** I *i* n(c4a at\| 
•fta’la ¥¥- ca «tca ftni ^ftfcanr atal 
ntat* a¥¥ $¥ *¥t w at*n ftca i ^rm 
ftc¥ at^caa aptaaatari nfta^w* csfre 
even i al^aa apftca* aw ftca 
fttw, ¥tanfta^¥f- attjia*ft(¥i- 
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$ 1*1 Wf* tffaci! Wtf imiltWI HWJ 
nwtfin n i ntfamssi ntni-rotcw'e c?m 
writ. ciwwmt wtrwi fawn itfar* ftwi 
«H wet nn c»i% fnwtwtcm «rwtn 
ffanti win frntwtm wi wwtw wtwfti- 
nwn i tttcwi fawi « nlwtii fc?nfan ^nn 
l«n nrtfwitni wtwjm nftwlcw itcn 
ntcn ^faei rcnct i n*r* fwcn ntncw* 
nttfHntcwi fawi, * Wwtm nntti 
tfwtfa® «5111 ?$i, cwtwi, nfinl, ft^tiil 
«fafa «rtf 1 fawtetn n wtfc, fat cn* 
fnfan «rt%«i ntcw* winntfcw* ftfan 
ww ntttm nw m i Inn Prwi- 
«ftn ft-nttftcn w f»wttti wm ctrw 
fan «rnwfc wfail ^twti fai mtnn i 


ntwn wimfe ntwnftn fnwi-wlwti 
fwfawni Ini firs: falrtni wttw* 
ntntfan i1fa$tfa nfaln-^tfawt Itfa 
fawn i «rtnw * infwwn Itfa-ntfai ntt 
n*nfai «rtfw ffiti 

l*fa«-*wtni 't wnwtttwi wtw cnjl 
cntn n<wfai utntv. wwtw «tffai 
tw fafa weft 911? fccfct new innwfa r 
cn wet icn* w in n*i cntn cntt nnI 
n^fm nnftn cnl cnfa nfimfa, cnfc 
Cltl nfatl BWt* ^1^51 i nt* wttcw 
wlwwtni n^wfai cwtitw Fttn nfaln— 
it* wen wtt* sat* *$ fan&w wtniti 
wtw w wnwtiew wen ttfaei ntw 
new Icfr ncnet i 


S«t#Wf»rft w«* 


*jpri—«rtstn nten fwtn inn nw 
liw nw fa, win* ntw fawn *1 
fa* wi nfa wtnn new newt wi 

WI WCW1, wttfai fawn m fai w* 

nfa wt* nrt* cwtn« Inti fin mi 
wtnaptn fa*ttn* fctfa* new mew fcwnfw 
<«* wtw ne* ▼dJfatf?* wtfwt*nmi 
ci cwtw faprw* wfoft* • wc^tattfaw 
<:itcfei Ini win fwn <rrt itniti Inti 
wfccw witw icm i ^ wt&tatfw fan 
. mpv wtnfi tnifo wirs ntitni m i 
WRtotw wtm il wtiti mfafww nt* i fan 
iffH «wtw mfafiw ntwtiw wdtwtfaw 


catfe ntnil w ni i fanjutwt* wc^t cntnwt* 

Clfe FHW ntneni I Wtfry® lim Stereos¬ 
copic (3-D) Photo-recombination, iftss 
llftwni itm n^ti^ti wi^fa wfas# wii 
itii nl wtci cn fan wWi w^fatw 
Uft ii, wtew wi ntfafni ml fai 
wfk w cwntii wwwn nt*w ftfai 
cwti end cum fa* fa* enter* ww 
ssti cwcn fa* fa* nm stents* n *t 
ft wrntsn m itii fai Inftlw 
fantfaf ifaw wi i* m i cn cwtw 

•nwKfwwi fawtii wtitn R nn. %* 

new, cwtifiit* 
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wt* rtrrtwwi vtv m cvw, <ev«rv 
cntvt* ntvmmvfH own cw cuts, 

vfst® ®ts c5ti ft* aX si w cv<n 
nfts mi ®tt stotstw vfs cnc®cntn 
vrfrtartfvs ®ts® fesf® <tCSt«R i nfe 
«rcit«T=r cvfctsts «tPfr?^ ntfif® vcm <sv 
h$h wns vtfrtarTfv. sts sts *mt*riv 
si nttannn (*tftv n® Holosvftn %<) i 
<«fe wrs vd?tr® cs «rifefta c?si sts, 
®i n**4®tcsfe srnstns ®«<h vcm- 
aftfta® fe«ns arffeftcs* ncv vn sna 
nt<*i cvtcn even c^t^n sts si i 

?f! vcntattfvs ^ ®* nfcnt*- 
®SCVS SjffevsWH (Interference) stsjfe 
ftfv® i $fe ns®n ®svtv sft <evii» ntas 
fens sWJftStfH® (Superimpose) ¥S1 V*> 
®fS ®tS1 4#IS «lff ®SCVS ®fe VCSl 
•ifls CS *WI fi^C® ®«* $is <SVfe WtS 
«ftnf®® V*. «r<fc nVfS CS nvn ft^c® 
<*vl9 «*t«rw fents (Crest) *rns wr« 
fe®ts Hi >svf3 ®3CV« n®S (Trough) sr*ts 
®irvs n®wsfens ®tnf®® ft, ®ns cnstcs 

•iff ®SC*3 trot* *^f®« CS CftS® ®SCV* 

fs«ts mn*\ cs*i vs *s< cnfe ntv 
®ftntc*s v <N’ii'« M vs i «rts cs nvn 
fss(c® *19 wr ftnlt® snts nvfes 
fentn shi| 9* n®tns fens «rtnf®® v, 

CSStCS nfl ®StfTS fast* VI w *fes 
W*W m S* VS <«H* «TftntCVH 
***¥&! VS v I «WqfecV m V 
ns(It®T sjffevsi (Constructive inter¬ 
ference) «M< fHhfof W1 V fsst*l 
Sjffesnpt (Destructive interference) I 
l Sp*Vft *SWl fevj (Coherent source) 

eta* *19 wn sstcntv-*ifrf sfs nvfe 


ntai feni srwftitPt® vc® even *?, ®w 
■evfe fenis e <vvf9 nrivts c®tn nfti 
fens ns ns nstistn®tts ntntcsi cvm 
Hfrs i ntrm^rrfwi n* eiet*s cetstc* 

see Hjfeesn vrtff^ (Interference 
pattern)! nVH sfir »«Sin *fl5 W 

4¥|5 v4i even nfenfe® m n*fi 
§ns vrtnf®® v efts «e¥is ew*n 
w cetn sn ente nfevfe® m *iz^9 
n^ts §ns ntnf®® vs, ®cs n*l5 wIN 
HTfenss nt*f®3 n# vwi ntsi *r*w 
fs^hr ®s«rl5 s^ e^v nf*vfn® vstf ns 
effs ns®*! nice hi HHS sns «cti 
•^fnijt*stfi nfssf®® ves sis i *re 
^rs fcn* cn nfBe sxrevsi nt^Pss *t 
ves—®i ves ^Pifertvsts) i r* nt« 

4vl@ cifc (si <rc&farrive® fta'ss mt 
^en’ls) stsrv csrci»s fens sjffevsn ntvf® 
ves stcsi 4cvl sen vcntarrfv 
nt« cn^fecv sm v h*s vtntnts i vtfet- 
arrive® fvcsn fens sns erffefss sts*® 
ertentevs ®sv Ivetas fens fvfertn nts 
vcntartfvc® sns erffefss hjs^® ^trntv- 
®tcvs vnts fens ftfes vts i 

vrntarts cncv s*s arffefta nnv^ns 
vse® vot vwtarmuv 4*fewnt tarnftvs 
srsi tawtfv® vsi vsi nnH venftan 
®ts fensvts sjffefsn^riFffew «re» nvfe 
fsnvj ntens (Diffraction grating) s® 
vtn ves i nvfe fsnsn «fkns v® ewtwe 
ernv nnh (First order) fsnfs® erffefntss 
(Diffracted image) fe®WT nsms CS*I 

vi i vrntartv fofts nvt cs «nntH cncv 
vrtwrvnt® vn vnfw—v^ ^ih« enfe 
wtw sftcntws fe^nev itnr its, ®w 
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Cttfc* felf 115< JJ9 919 $fe 9tlt9W9 

fan *rt«tfl «t teste fcviir w i <*599 
life *\\ (Real) * «W 9 fe 1 *^ (Virtual) I 

cacti fern « fa? itwtmte in it, 
itf finite ftci ciVfii wfa 

«5i cstc^i feni $fenfa ifcn ctttfo ci 

ntcn itciti-feM' itci, cnt fin fa* 

ntatf ins «jtefiife c?m ntc9 (m 
*< 

life (wi wtil ciiitn mti nn) i •> 
nt nti< ttfan Hi tow * csrcfe* 
witi itn mitt 9ifef ten 9tetf ns 
itefiife wimffaim ifatcn itmtn 
cut* ntcwi nfa nil stit* it ns 
fiifen cm nti i 

uteifa-fcii—fcnts* itcntwti cm 
can cn, mtalfri to mtin life 
!n<9i itnti fe*n i tiro ntra, 
nfatu «vtc«itv scntotfa w nf cm ? 
Wt mm fas ittntm in c^tn 
si ^crtnfai in *111 ntnfai itcnti 
fifaw ni-ticiji mem nife i itn 
intertill itw nfatu item 9j9it9 
lien fifwr wtoifa itwfa to 
ienfartei fifaf 99119 9jtemn itifai 
ife sw i 9 < i«fn w miff fens 
wtntfri i«ffa n«99 item nfc 
iw m< cns ni« nfa itifatfa fevw 
in irnii sn fefcni itt life nti 
wfcftfji ittntf mtin fcntitfit 
lit i 

fern C9 <ww nwtiyntu nfts, vtari 
iwncns twijwi mwi iwt mtcnti 
•Ifrfl* nr it m teuton «wh 
-m fifa* f«iH 9tm nfc itnfasnt* 
ftfaf sh. itt mfe.. fern cm fiifa 


12« si, 6fc nut 

item .wit»Hf i<fa snfai «m i 
ns fern iife sen fe<tn teuton 
nmi 19 iiffa fi*fa itenti nttfafe 
%*wn mi cm ntci i nfitf^ ^ttnti- 
fcvrci ^t*wi imiifn fi^-^«.c*if nnt 
fantw ww ntfii iw itefs fi^- 
cnci fate item fai faf wnt- 
n*ni wii ifai itntfi itntwtitm 

ItWf fall 9}falM Itffaf lH 1K9, 
itn in int9i fen« imttftfni sufa 
nsitts ntn, itfi ^i{5« 

C*5?1 (Maxima) mcf9 Wtf Clftf 
(Minima) ^na itnfai scn^ n"^< nftiis 
nil «rti nwttf itwlfai in ftm 
HiU nits ^n«r cit 9 fifaifi itifa 
ntm itc< m i iti ufiiw itifa m 
ntm cncn fintartfa mi 99 j ifa 
^99 ItWtl^CTs !«t!9, 91 C9C1 fa<« 
itcnti-ifin’ii nt ^rijf9fni 
nfinfam 91 i*K9i ini it 9aci9 
ennfa nfifi fftf mn nt«n 
fan tft'ifcrfan cnntf, 91 n-^fatn 
^n»,9i 11 9«nf itcnti-4««n, scntitfaw 
it* mfifti 1 

♦Hf^—iintitfaf iti nfe iurtf 

(Monochromatic) ( *49^9131 19«f* 

fifni) cnntf ifini ffe n9m-it9^' 
Hen ntsttfj ffe i'cn fw 191 if 1 
it ivt sfef nfeci <ntitifa ^ife 
ic^t'Htfai csrctf fcn9 mci an if 
l9^ ins Knfe d 919 icntitf ifti 
in, itf ^n« irnfai in ifaffi® 
ifaiim 151 ^cite 5 istfaftfai circtf 

fen» nrf i Hi nci ifinfai n n9« 
ffa cntitifa aicfe i5i dten, cn«^ 


Wtl'SfilWt! 
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aafc 4*$ antn*nw ate* i ca nan afar 
w caw nfiafa? «tte*«it*a na csrcfc 
4tn *ii?, <®tai ftfca anta**!* fa i ?taa 
a*a ftfwr «un caw crtevtes ica csrcfc 
4ca n?ta stcaa fifca na nfitea *aw 
icac* i ntcn* am atari 4a icn cstcfca 
fcna aaw 4t»te-fi6a 4ilB * 18*1 .ute- 
*aa «rtftea a# ica i 4fc caklfa arm 
an irateta I atatai wtwti csftftw 
4*15 atatai icfrterttei crrcfca a^ caatw 
4av4i §na an wt*« dfcfia am atca 
=n i na Alltel aw carta fern ajtew 
Ht*te c*r*ri atw i 

^farteiafl—4«tfi ca aaraa irateitea 
#at «rlwtsai ?ai arm, «t* ffe atam^i 
arm 4$ <a—(l) ups an «itefte atjwv- 
*ia nw caata afara «trate* a?* ai fal 
<jantaT 4ia (2)' an ^wna «tfnte 
4aa«i fa 4*< «a|- a< acntattwi arcs 
aj*I ^ cnaTi sfaa arsa i a^atc* 
afataaretw «rf«a?a «1 an 
tan i cran: icntattea «te?f® ntata*i 
HtcntwS caai ata 4*<. taitaatt an n 
ctteftew wn *cn$ atw i 

4<a$Ja iw 4if& ficn aim irfci- 
artte* c%$ caw an 4|c*c& atitaa 
icfrtattei nacaa (Iraulsion) m*{5 can 
apF Htell atw I cnnta afirmw Htcna 
to* ffe iterm ntatcv ^ aw fa®^ 
m n i tei ?4t caw ca n<ni5 aatafi 
otrt wtm, cnfew cstefci caftw nareaa 
«rten wtw, <ara fanfta fiw n?w 
c<r«n ft 4ia cafe 4* wteatia aaj 
fin catfci ntawi fiw «rtra i caata 
afitwa mi 4ii5 wva antalte aai 
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caw flteifms fca cac^a atacaa fic¥ 
4cn nr? i aw ftn 'nteana arai ajtefia 
^atetea aa i oi^ftn «it« acnterta 
afi ntataa ^tcnta caai i«» ^sra a?a 
csc^a fmca atetrn ’nanfa? 

(Suspended; ^a?ti can atcai a?a 
at®tfi¥ ar®a awtata ?aw ftn teafS 
«ttafaf at$3 caata afar n? aw ca*il 
fa i on a'ca ca arateta teft aa, «i 
atataa «rtcatcf a?a atetfi? awa 
fe«.ai ?aw ntca i 

qwn—^ntaa ^rtratBita caai cna ca 
fcntettfac® fjtcaata «rat«R aa ai, 
a?a^a? wtwte fiatca caata aja^s aa 
4a^ awn faatfaaF atrstatna «rtefte 
nr«ai ata i g«an fcatsrite acat caata 
afar fira castai ** a^f^teaa a't&tartfa. 
atw C¥ta« ava -atetew ataa 
atftea v&t na^^ni *ai ata—cam 
ajtcaai ucawra atftaiajtecaw^i 4^ 
niter's «rte?tera catca earn \a 
a¥ cat? orfatai *ca ceai ata ai f 

TO&tattfca HOT nta^PJ—( ¥ ) *cfa- 
«nlf?a nc? aratanfaa atlfj fcncaa 
Htcatsai cat¥ fiffei fl^tiata fi. aai— 
(l) acfeteifac« attcaita can ai 
fic^a ntftcaj csufcfl ^na a?a artefia 
al^® aa 4 In c^fSw Htratr® aaca ntfa 
cstca^ a?a 4 tfte * 5 ot ntai ata I tea 
fwtarttew cata« can ai fiwa create* 
fan 4 *sfrntarta career 4 naaawcataa 
4 tefte ^ fa ai—at fa aiteaii wtfte, 
cai?i ntatia catra catai ata an ( 2 ) arcfri- 
Httew ntataa wtcatf ajaua fa, tea 
ftatettew aja?¥ fa caata atari (31 


.HOTtettfe 
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idtatfi ?tf»f, ff f wrartf? faitfan 

HU ¥C1 I fdtJrtffn Stereo- 
graphic projection-4? ?t?1 faltfaf «tff- 
ffo *ftfu it? ?cl. fli ft? »?c«r ?wi- 

attffl C?tt*l¥ ft<?J «Ttn i 

(i) <flS itltartfci if? fifif fail 
tf?1 fill?, fncifc life? it? i f?« 

<?fs ?c*it«rt?c¥ tiI |f?i lit ?tf n 
or, ft? «rtf jfl5 frii »iil5 arf*?Pi 

nil fin ntm cw$ Tiiflftft 
CllfftCfl TOTOlWtW! «rfrt5 f?*pf 
*tn <?< wtartn? «tffl5 f?*$ in 

«tff* fo «? ltd, ftl *CTt«tHI Cl Cftl* 
{fit hi atfoiff ait? if? i 
<?* foil citl ??, fcvri 

"ifcfl f f | f t? ?t? I 

(?) <fi5 f cacl <i 15 ik 

ftltettf cftn it?, fit iwtartf?? (w 
<fl «ftl 1?f*w h? iritart? at?? fii 

it? <H TtCTI Cl Cftllftf flfft 

citf ^rifftn tpfH? in w i 
cut? ?fa ntff? cfti toi <a in 
iftng? wi <fl cad fiff? hi 
TOItart? aifl i fit it? i 

fjfftf—«tgi HtW fin wtartfi 

frotitn? ftn in fn?n i ntwl ?»n 
inn, <ffe wtattfif cacl <fl nn 
fifr? h? arffffo it? itn ?t?t in 


Ht?i untn fifa? nfai fiftf 
(it wtatt? f??t? nn? ntm m 

WO Cllf ftWtfltf ¥?H ftwti 

?«$ n? n? arfo tfo* fa <il fntc? ^ 
fein i <? to ftcat * cal—<1 #« 
c? ntilftf ft? c?n ffkf n?tro n 
cititcn citf ntn i in hi 

arfafi? fof? inti to c*rcn? amtf? 
ii i Icifl? f in ?i tor ?f% 
f*i<Vi in c? i? c*im «tmt*f? h, 
ciffa fcf f? f?i cii iHi i c*if unti 
n fci« «rfsfi? lien fentn? Ht? 
fmtattfr fine? i eft? fMityi ?*? 
f*m? ??? « cil f"lCl? «ttw f^<? 

inti ftw fnt<atffi ?T??t??nntni 

?«« nJlrt? TO 1 « ftw fti ftiWtffi 
itftCIT itfWl Ilf in If? wi 
mifif «fntfii« mtatffi f?it? f? 
in ftril hi inn, mtartn? c? 
Cft? |f?i cirfl if? i**t<«tfffff lt«11 

it? <?^ ?cit<atff? imiriff ciitin 

Cf\flf Rlft?^ I&w ftlt ?1 Itftf 
new in it? in 

intartw? <1 ?f5 nt itifif fiitfi? h 
it ?f»w ititit? ftif uiff fi i 
<itfi ?tn fin intartff? erntitlRf?- 
?to ij? fifef? ^nrtff fen? i iici 
l?tl ?CH rntatff <¥ full fftlltl 
?t^i ?n ft? <em i 



fafa? wl 

&*tfarctmt 


*tf*t* f* * ft* famftat 

«rt%pf* ttfi m ft*i iff* ft* i fcrfff 
ftffar® 4*1 ftfrrfoftf*f ®fat*tt*tc*a 
to if*. *t ft*« *^?t* ^fa^c® 4t?« 

cst* to ft* eft* ft* c*$ i f *** f ft 

w 4*1 fa« *tt *u 4*i ffttfi 
«rftor* 4*{5 to* cttti 4*< fa &fa*t tti* 

«n^VI 4*1 ft* *t* f*t*f ft** 
fcft** ftftt** *t*tt!J ft*1f*1 *t*t*l 
TOtW TO?* TO* sfbfeft *lt* f** 

ft* 4n *nrft* f fat* *t*?-*t** ft* i 

ttftfro facTOf-4*ro to *f* f«fa 
f*l ftftf, ft* ftfT **tst* TO *t*1 ft* 

fafi i fa f®fa loo c*tf no u* *to 

**1 ft* fttf 4** bffaf «*R 136 tftf 140 
i?t** TO I 

ffa-fawfatt?* ftf, 4f ftt** f*5* 
TO”i? «tt%* fa* 4t«r* n^fjF* 4** 

f fff* ^t*i* ft*t* ftfffa *rf nfiwtf f tatf I 
4* *r*ti fa*tti oftftti ftitt tf, fa fa* 
sstt* stfaft *ii f f tf, Off c*tr* 

ftff 4f< fa ftt* C*f fttf *11 Iff 

f*rt*t* fttf or* fttffro *t*ft?f&i 
fttf* ftffa «Tf 1 ft* i 

fafa* fatt* c?f 4**«tt* f c*, ft** 
*WJ JTOffatf fa*** w® tf t* f * faffa 
f* *i i fa*ft TOf f sf-fft* fafa* 
' cttro «tt* 4f^fNt«i* to i *tf c*l 
«w ctffr fatt** fat* w*t to ft* 
fltii <ft*t** *i $ ttft* ffait* 


ft* trt® s * fantt* fttffaf ftitfi 
frot** *i c?cf* fftt* ftt* *t—ftl 
orfi ft* *i i fa*ft?t* fct * to tft*- 
fnt'Q* 4*f& *tt,*i fttf i oiflB® 4fi8 
TO *tf „*t* fftffa® f*l cstf^frcftTO 
**tt* *f * Cftl? 4f* 5tf* C5t*t* ffe* Cfttl 
fffa®i ffat* eft* ft* mi *t* *u 
*a<tf fafa* c*xf tft* c*t* ittf *i i 
f**« f?*® fcnt** cittfe ft*f ntfi c*t* 
orfi ft* I fcf area 4t%t?* c?cf *tft*if: 
c*t* to*i nt*if fttf, ft* *t*t c?tf* 
feft*f iff 5 ® f* I fcftf Cftf c*t* 
fttf *1, fff stTOt* *tef®*citf TO 
Iff tf iff fttf. ft* ftfttfr fttf* CWtf* 
frst*t *fff ft* fttf i fttf 4? 16 «rfft 
n4 fttf i *tfta fcft* *ttf* *TTOt*, ftw^ 
*tftft ft** $ft* 5*t*^ ftfftrt* ftf 
ftft* *wif fit® fttat c?tf* ftft* 
TOftft ff^ 10 eftf 45 ftf*fe *tff ft* *1 
fat* ft** f *t* f tftf ftt* l ff* ft* 
fttf, ff* fa’f* ft^Oftf* ft*T ft*f *f* 
*<f ft*f ftfft* ft* ^TO f* 
4f^ *fty* fcf* it^l ft®tt** *^"ft4 4t* 

oft*t* to f*t^f ftf* nfaff f* 4*^ 
12 Cftf 14 Cft*t*t* TO 

^ti ft* i ft* ftfft* *** or tf to, 
fi ft*f *tl* 1* cftf« ctt*l ft* i 
fffa* ttro ftttftff *-fatf *1? f* fttfi 

•ftfafaft faftf; *tTOF 1 *ff**t ft*f, 
ft*?! 



336 


1 24«r ek wm 


TOifrot? 


ms slw*fa fan tafi, to $to® 
aft-ffcfs cs&tc? s^rsi ?w stsfc? 
«gi 5 < to ?to •rtrfli s?H?fs 
ststm: *? s?i mi f?| c^ w ntf* 
TOi ?cs ?? }5 ?n stwi «r?s ? cs i 
fats TOfl «rt*ti «wi «rTO®:«rgi 
nfwtt TOto fc»s? ?ts m sto ssn 
itfcfTO, stw, stn, ciafts «r?% «rt*&« 
w ?w ?tt?i fats nui apsirfen 
l^rs to i TOW®: sTO 30 esc? 45 
TOfa? stt? nf®t® mi ^cstTOtcn 
>ii? mu cto *fcc® to i TOfoTO to 
stTO >t<toi ®cto TO$ toi fcm 
4DT* stsi *to m i 

feffa cM% its? 

i?wi ?tf« cm «vtcw i to itc? i cstfci- 

f® 5 ® Sub-order-? TO ?H fn« I 

(?) Sub-order—Mystacoceti—??- 
ftfl? flfs ?* faTOm I 

itttw smt «ni®»rtft? ? cs?cs% »nGn 
s> f*fi, «riti smtm to f?ft, 


ftwei i *m swj «rit? stfTOi 
? utfcstft? hiitocti ft?^ feft 
(3s* fear \ «r*t? * its® sTOTOi 
•TO fofs (4s* fe?) m* nfVs (5s* 
feu) fajtf? fans ®CITOT«fT i ®sf?s 
TOtor off® TO fTO •ffts'lw TO m 
irts* c?«i sti i ?<rs? ??s? ®tii 
cstftsiftw sflw ®ri TOni TOsTO 

W1 * 31^5 s?*ft® 4£l Gangetic 
Dolphin c?Sl TO I 

ffcfai cw-*r^ 51 * TOrfwri— 
f®fS? STOi TO? ?tW 

citsi TO i mi ?4?« ?ss? Ifc? 4ffc?, 
?ss? citv rtw, ?ss« si ??t?\ 
fsw ?c« i c?t?i cTO faesi 

fn»t?*F *$* TOti ?w 9*i 
si *rt« f?f»i ?ti n? itrs si i 
9*nr ?n« to? *i?« 9C«9 ftti st9i 
far? *rt?c? to i cstwi-st??y4 
??s« TO® ?w »iw*l?i ?1r? c?r? sti 
?i i ??-nprwt® f®ft «ti WTO c«icn 



xs^ fl«a 

rw?tt? w SO f®f? 

TOfrrtft? « «mm 9?t?tnwi 9rti Pr?t^tT9 ?t cs^— 

l^f? (l?< fw) «?w%i ?uaF« itlfe ??®t? wtTOi to ?tf njri TOnt ?tftt? 

Wl (2S\ ffeaj) iNltf? I TO® Wt* TOt? TO l ?®tW 1«1 

(?) Sub-order—Odontoceti—91- ?ljfc? <*t?tl TOt* ?f49t 99 f 

fofalf fsTOl l?*"? Ill ? <iTR f9»ltSl TO Itil lift?si- 
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qr*. 1971 } WW W 


« Wt* nftfm: m* 

wt»rc® «ttc* <w *«tsre 
fair** C»lt*? $*f* VI ttvti i 
*tt* *iR*ti *itftwj *rt*t* *wr awtc* 
«rtwftR ^ *n, iti i* *zi* ift* |« 
c«f« crfti *ti i 

frfofti *fi+ i 

*it«> if* c*t=r *twi i^i wfal art#t« 


cm w *zi cfi i iv iv t 4# «r<t* 
ftTO <*fc *Tt*tt* W *111 I 

«rit* acw»ft * itnciv 7 fl 

c*t* 12 *ini jwi nfa 

*n*fr ci, wtwi jwttft 

(TO wftt i nt’fa ■mtft Ifari **k <4t?* 
^fa« «1 I «|tf 4^ ®»lff CH9 <TWtW 
4?iS *r4?i at* ntc-r *tfcn 



2**. fs® 

45 C«tC* 50 f fe *K lfti» fefa 


**. vzi «ff* *ai <i* i jj^ca? f^5« B r^ta*l <tit ftntw \ca c*®t31 «r»in* ft* 

c*fi*\ c^totafac* 4sftta ®t3i <®i^ at* nc^e f®ft *twKf* m *zi i «oi 

=11 i ft® c^t &1 f*l* 3f1 aw«tw ft*«! * 11 * *<5t* fow nm 41\ 

at*1 tfft*T«ftC¥ W fat* tftfocit* C11 I *P$31 at*l ** 1*1 -I 1 ? *11 I 

wft* to® =?t^i w ^tr «rt«i i i*i aw*w «i «rw* ^Its 

Plutarch qyfpn * faw?«l ’Sfsrsfa* 



3^ fsa 

30 C«£* 40 $[$ Pfftit faft 


ItVW V\*lt& 1 Jack Denton Scott ^fj|<W?n! WU *rapwt*1 

(1955) ftc*r**—■ftF«i cafti aiit <$*{& 13 *m* wtfftriv a«tw at*i *w ctfm 

i%zn sfftet ‘fit* ft&faaixtra* b*ifz* ftutn? itw ftc* *H i opffroi frtfHUtw 

! 51?an «fl»| #tf*ttl *fr<? mflFCTf f*tt£ 5£$ Dr. Winthrop N. KelIog"43 S£«, *111 
3 
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*Z¥* ¥W1 

*Hl cm *fo*tfi I Dr. Jhon C. 
Lilly cfc*-CW<ftl ’Tt^tHJ *Eff* «t4l 
^S$*CT 1 

tflfcffa *t**, *lt«l ^SJtft «tt*lE¥ 
Hiw «TC=»*F *tW ■rtf*EOTRI 

«4anr fitsft 4fann *#* 


?* fo«f3 VW VtMF C&C* ftVf 
c*a m c*fw i c**i c*ki* ^ fofiur* *w 
f*« C*fc I 

fofa f*M»-*tw fs^wr^ra «Mt*n 
foft ft*t* m i fafaf*¥ti *fw 4ti 
»Wi m «f®l»i«, *1# ^**1 

OTttfn* ft«r i fr*fr* * arfcw 



4*k fiat 

55 c4i¥ 60 ^ *ntf feft 


wfipsrw fr*|» f**l fwn 
0*51? *t0 *?t?t? *f*i *t*w i *^- 
**1* c*t? c®§*t? Wl sss? 

^ ?*?:?? «4t3ti5-¥fato ffai— 

0t >K?t* ftwts *»lffa wtf^n 

c?i? i awn w *e* arrt-vrrw 
<*$ ?Phfa *nw c*\f3*i 

*t?« c?t$ ^tt^f t 


??*t? *? fofa f*¥tC?—®W? ?i*r *% 

s 

*$1, ?{*, Pl^f ft*t? C* ^t? *K?* 

**?? I 

fefsi? c?l* «[*t?t?4 "ifi* I Roy 
Chapman Andrews f*E*EV(—Captain 
Melsom «Wt? *itlwftltl ^*1^ foft 
f**tt?a *?? fifafift* C'fa* CWt? W 
W *t?E^? f?l¥ *$t? 40 45 



5=k ffear 

6 c*w io ^ i?K *jtwfe* ®?f*? 


fefaI -tap *t? «tw? *SFtf5— *%?£* wt* qt'ttfecv f*H«? 

.ftftlt fofti ftftfft ftfon ^nrtv fat* *$ti 8 *rn%¥ nfara* cto 
nf fafa *pn fc*? <wrotc* *w fin 7 ?$i fife c*?tt (l *t^far* ?t**- 
<*> m Vt 2025 ir«F)| avtv *¥^t4 WKWt^CT 
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fi^ti ®si® ris r®ft 5&ts «n^f8 ^ 
r®f>icf c^w* i *inws fro*. *j< 
’tfat® wwt*i ftgtffaf ^rlg® foflto 
fnss fro* st® lifci *i<$ to ftcs 
gift cs<?ts I ®tsns * tstws ’if® fftff 
fflCTI gW St® tgffcl wtgtflfcf 
frtfl® SKfl KSMCT 3Ftf glS Sf® 
gfrtS W g$TTO1 f IS I 

900 l®ts?fr® sTtrfiTw rtf®, sgs, fctift, 
$$fi 3?f® «IS f*TCS f»ft ftftS fSl 
gc®l i ^tss ftw f®froi to* ^rtfants 
wiv st®fi Re® c®w fcfofi, ®«r* n® «r® 
wtfTOtgf ftfts’t snfnrs *r^wi ®1 ito 
g®n grs ®tcs cfcw «rt*i®i I 1557 toc? 
1700 1®tft *!#• ffe"f f ft®, ftftslsi 
f®fa ftfttss mw sf sf c*\*i <ss< 200 
to nto *t«i*tst f tit* sjsgts toc®i i 
3f®fi» ftftsf «ftgtl®r 50 cflf 60 
wtf stfi®l *t*tsg*i wai'egff 
3g?f® gif C^TOI gl®1 I 4®tlS fiftst 
•tgtw«Pi «Kt« ggWts 

* fTOjgftcs \cs cs$tc®ii *rss®1 ipr 
HtCTfSft* ftw csfr CTO i ^tjftf 
gyn *tftftTO f fe® s? s^ wtgtsr & ftw 

SJSgtS SFll gS I 


1700-1900 1®NFls NIST f®ftlf MtSlTO 
ft m ffitsts sfc» ^®* s^s * fas 
qf®&t* gif fti i stfsti* *rtsi f%rg sgis 
wife ®f&n gt* ts fa ft ftfts gsi to i 
sitTOl ircreft faft—(l) «rt*fTOitc« 
f®fts sM sftntf, to«cs> ^cto ®faf® 
c<ri*t *jt*fg«ic* *js$® gs i *tsWt ft* 
ctoi cncg, <4 ito gt<r*t "i®*si 98 ®tn 
c«ttlto «itig i 

t2) faftfaii nfs®tTO§ faft ftftti* gji 
&C«ff I f*fl?13 »ftf f f?CS SRtW Cgt^'S^' 

WtSfrai I f®f*lRg cglf gftsts*!®: 
f®fss cm css fsi gst «sfl8 s® f®fs 
«its 100 sjtcs»! cm m\ m 
$cto §*ts *t^ *it«si gts i ftm «gl 
giSst «ristfi» «i®j$ w stwts gs« 
sig^ i f®Rs c®if stsi. stf® SltftCfl. 
ftstf ^®f?» S3i*ttr® Stftcfl ftf 
gs i f®fgs gt? cgif fts f issitfs 

<ri® gs i 

1946 gtW fsigs f®tVRftS n^ffffs 
Igf g«i gs <<S^ Sfl fssfs 

sfi? r-ifts sjsgtif frow fis f®f«R 
<Msg fsi gs—gti® 
c«Kf «f stcs ^sqjl =11 gs i 





*E«11 fa®!*?!* HtC'S* C*lt*ltl 
ntft nt* dtifi fHwfa-WH c*§ 
<«firc* nt* nt^r, *tnt* ntE*t* 

fc*lfl ^>ftc»! $*.H ^Ittl I £T*tl8 

^C»1C^5T—a|f*JI?| JT*«jt7, 1CT HI ^tftci 
CH CHt* Hi CHH, faw^C* Wits 

cih w c^se^ tw sifter sjtTO 

fnC®^ HCH CHfH HI C¥tH «1W I *T<B 

wi w ^rr nfacs* h$h 

nv5n*fa stfoit* <t»jn fHwtnto* *tr* i 
(Logarithm) yq^far **{!> 
*tfo*t*, Hf* «rfft¥tEH fawtH’!* nt«r wz* 
*rcHn *tni i «rfap?t? m 
*tw wrcn*t¥« *rfw chN « fnctfcn* 
*it*ttHf hf*i 3 rh i ch C*tH Hl^p, 

HH^H *<®Jtf? fn-ffl ¥31 Ht* C¥H*I >rt*rM 

fctw* HtHtcnr i »mtf*«R hi rawn.- 
«m »wtf*w^ «rfont* ¥i »iwi&w*H»n v 
HftHlH HI Base I 100 WJtfrcn HftWI 
10 a faHE^S *rtfi IRtlfP! I 10-4* HtHf* 
2 HI W WJtflfc* m v 
hi >rwn «w. (Log) i iooo wifc* 
C*lH1 Ht* 10? <HHS 3 ^HJtfan H«I1 V 
1000-4* »Wtr*T^I «t^W 100-C¥ 1000 
fire* hh n*:® w\ loo-** *wtf*i^ 2 **< 
1000 -** awtfiwq, 3 chr tint m hieh } 
W*l HtHlO s+8 -10 B Hi 100,0001 
■tttflTO* *tt*W1 CHE¥ «*tH*1 CH C¥tH 
Will CH* VVS *ftf* HHt *tHl 

cfci «ft*1*t ¥*r® ntft *>rt*#i i 


HR CHH*f* HtCH Htf$IE&tCH* 

Hjt**l ■SHH ¥t*H I f®fa 

1550 >Tt*l CH£¥ 1617 nt«l *K* tI 
5ft* & 4¥^ ^Hlt* Joost Buerg HtCH 
3*«Ft*»irt'3Hf'ft »ffas® ( «RT 1552 ; 
3$T 1632 ) ^H¥«tCH *mtf*HV w **t* <*¥& 
•tifa «itfH¥t* ¥t*Hi *r cnfn*t* $f* 

‘The Description of the marvellous 
cannon of literature’ dfCH <9HH fncsf* 
HTtfH¥t*{8 4¥M ¥E*H 1614 »TtC*1 l MWtH 
¥E»1t** »lfHC®* ^*jtn¥ C^H*^ 

«TH CHfnitCH* *T¥f®C¥ 5*H ?tH 

¥3Hf* vnr Hinfe »rf¥tHr ¥c*h i ^f*r 
jpgH'®: 1561 Ht»l CHC¥ 1631 ill 
C^£5f¥l»1H I 1624 Iftl *rotn¥ 

fgst^-ui* ‘Arithmetic of Logarithm’ 
H^C« 30,000 *¥& 

Ht*% (Table) «1¥t"l ¥t*H I H^HtEH 
fnestH^ <*H^ nftlWCHH ¥tE* 
*9 H^ T'E^fa® ¥*Ht* <{5 ^^ff*^H 
HS foC"!H ! 

«Hlt?1i CHfnHt* H^ H$ >TfE¥ 

¥*ht* afar *f[* ignis int* ^tfnnt* nun i 
«*frtE¥ H*t1 v ‘CHfnntEH* ^f 9 *’ i «« 
HWfi <t*f ¥t^1 VGM ntflTHr 
wl HM, «W ^wf V ¥*1 Htf I 

H^HtH nten HEI* ’TlgtEHf faftHn® 

ni«T« >rw wt« ^ntn nrtftfs frfEf i 
HICT* HtHJ HHEHE1 *T**1 H«fe* Ht* ^JtHTHtH 
(Abacus HI Counting Frame) I 
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•itfti® 4* ffa ¥tc*i^ i ft*rt4 ¥44t4 

wr 4ift ft >iwi "tet$t«i 

1640 *ftw tfftft*® ‘Mathematical 
Discipline’ 4&<5 Cierman 4ft) - ¥C44 C4, 
faft Qvfc ft*rt4 ¥44t*4J&Ift4 ¥£4t*4, 

fa* 4*t'» f®f=l C»T TOT C*t4 4<41 C44 ft I 
4t»i 4jt*ft4&i *144^ *tt»t4 siftsww ¥tts 
¥WW 4W 4*4 «4t*l 1612 ’Ttw 

*rtnw c4M wt* 4j fe«t44 w 
c»ij5 < 444 * 4^4t4i ntnw m* •TM'St 
¥tW rtft»0t'tl »W C»l4ft¥ s ¥$* feftft* 
4S«ftl4 C¥t4fcfa TE’fl ft5UW 4t¥*tttos 544 

fc<.*tf 4 ¥t*ic 4 4 feft« w ntci ft f 

&MF& 43 ¥tf<$3 ?4 <44 ¥t4¥ *K4 I 

(RerA Descartes) «ftftf« 
*t4t¥-¥Jtftfa (Analytical Geometry) 
*rfa*4 c^tat ^c«^c^t*nr ^wftR i 
<4$ WJtftf«4 «lfa*ffa fa*4 K*J1 4) 
f«4}& fa4 ww ¥t*twr c*t4 «ij5 

Wft ft<4 I 4144 *ntM4 C4St*1 «w 
fcnt44 *t*. *$ ftwlB fa4 <®t»i4 ^rt^lrai 
faft tef* 4tfaa ¥4*t4 ft<a *4C« ftca 
to|* wra itfi» atisfia ** 4$4 4ta, 
w*j c¥t<3 ata 4ia?ta I cmfra (Graph) 
niuft ui^fiF 'Bifvs *tfaffed cwa I 

Differential Calculus *lf*fC454 C¥Ci 
¥t* 4fji ¥fa «rc4t¥4)4 

*tfa4t4 i *« w nftwttv fftn c**rjrt4 
«•** ¥jti*flicn *tn ¥itfaft«4 <m 
Prow i nca ft$fa <w srtc^a wft* 

*t¥ 4J4*tE44 ^TC4t% nn 4t4 *t44i 

VJt*if¥tc¥4 ftaata ¥fa *wfl (Infinit¬ 
esimal) ftci, sfprt«a *w«i fcitwftw 
*1fatl4J 41 ¥41 w 44 I 

'®twna wt"Mt , ftc« *w fjrticfeftcn 


«f44 fe«.*ffa W1 41t4T«t4 4ti (Theory 
of Probability) I ntltw *¥ *1*1*44%! 
^4tfl Chevalier de M6r6 fasstC4 *TSt4I 
C¥C5 4t«f) can 4(41 c**iti cw«1 414, «ta 
^•Itl 'Bftfatftaa mv ntC¥W* (Blaise 
Pascal) nt?t4T2ft4> ?4 J nttVHWPI 4<T®tf5 
ftca frntttii ?C4 4:^4 «« C4¥tr»i4 
ft4It« «tfl<5« ¥tawt^4 (Piere 
Fermat, «ra 1601, 1665) 4C¥ -ft44l? 

«ftC4tB4l ¥C44 fbfl? 4i4R4 I «| *r'4t4tcnff 
4f¥ W1 >P8ftT«t« ft44 (Law of 
Probability) I *4t?ft¥ ftsitC44 C«J*C¥ 
»l®t4T^t4 *p ^{6 «jfts «¥4f^r 4t4 €f1 
¥C4Cf I 4t4l 4t¥f«¥ 4&J|t4 f¥ 4&r® ntC4, 
C>J^ ¥«M41 ft <4 ¥41 *4 <*$ ?C¥4 

*Tt«tC4T I 

nfitoWt* *T4ift54 (Statistical Method) 

^rwn i «f4*f f?r¥ <«:¥ 

441 *ft8|»lft« I <4$ n«ftS4 

^«t4¥ Jft4 W*l4t*l C*t5l (¥41-1623, 
^^T-1687) I 4t*W ft'St’t. •TtftlltCT^ 

¥tC¥4 ^f44l5 ¥CW 4WtW ¥*1 

ft£4 fltwfrft* *ll6mflC¥4 4J4^t4 ¥t4« I 
0?C« 4jf?4 C5C4 4'i^«¥tr4 ftfftWl 

4|1WfPrft ¥41 ^4 I ¥&1 5J4TC« 

driPl ¥1 C4, C¥t^ 4¥ 41 ¥tf¥4 «rt¥J¥l8 
*ft¥ 14¥¥tC4 4<41 C44t4 CBC4 

^441 ftrft4«f*l4 4<41 C4¥41 ^fl 
¥4^ C4, C¥t4 ftft^ ¥*C*14 

ftftl *1^4J¥ C¥f¥ »1C¥ ¥* 4¥C«? C4^l 
^fE£4 41 I fa* ¥tf ¥< 44 C4, ftr"l4 

C¥t4 ¥¥ 4jfa« 4¥ 4f4 *TC4| 4t*T 
4tC4l 

nf44^lt4 *Tlfa4 <4¥¥4 «T4t4 ¥¥- 
¥4<¥ W4 ¥¥C44 ¥JtW>4 ¥4 <Sft^ 
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( aru 1620, n$r 1674 ) I n«4$s 1662 
nten »it* Sfcftata c*i5tfl »rt^tcnr $ft 
‘Natural and Political Observations on 
Bdls of Mortality’ atC4 *4(5 ftwatatW 
m cr«K acaa i a$ra nfinwta anc« 
arafns: catartc^l nttttfa* aca-n^ra ftai 
ncaa nwi aa< n$ra ata4 $«nfa fafnag 
¥iwi fil afantai i ^’cwa v\\ gtan mg* 
nartngtat I <u$ na faaa*! 1603 ntcna 
w -igcaa cstn agtatfaa na caca$ 
atai st* i faaatarfn can, atatara 

ajtfa, g«to Njtfa fafas f*rc*i- 

atata ^tfnnta «rfatca toft ami *c$i t 
gjten>a ataa ajfe, faft ^ nas 
«tfnai <aa< n<mi fatam *ca anal ^4* 
attcaa a«rcna are* cn«fa ga ntataj 
aars ntca, mi fa<a «a caatwi i «rc«a- 
4? 4$ fagffaaa <JtfC4f 
nwtai mtfagta *nt*fa$ aea •stt'fc 


gate a ntcaa ca. ^caa caw ntafa *wt« 
am cant, fi«a n$Ta gta arftaa $*i4ta «raw 
5fw C4 2 ! Nrtfa i <*t$ & mtfaata ntgtear 
fanfa fta cnatn ca, natan nmtftem 
nmtn -rmaai 36{S ftma n$T ga>6 ata 
aan gata mtcnfc I 

cnti am tiaras* naa cata^ fawttaa 
a? nami natattaa atw ntntwi gem 
•ifan^rta ngfat* i af*i fasata'ltna gtc« 
$cn fwg4 «**r <«ft gifaata, ata ntgftaj 
$tai ngfafam, antaant®, mta-fawta 
Njtf? faacaa niaantnf antfnmfa 
natn$ naWi aca nnjata wj maim 
mean i *if<n^mtn n^f^a «wta attain 
‘«rta nfan^anca’ mtft* ntata gta, ^ia 
gt«, sianwta gm-^fa $mjtfa mtfnatf^ 
amata aten i aiffci ant acn atm naata 
ca, nfwajta *rasf® ^awffaa nwc^ nt?t^ 
f ca ntar, fag «rtf<*ta «aca ni i 


WR 

Jii?tP!i Br«it^ «im *i?t< cotc^s ^ wvi 


aa 44t-4tni nt^cn« w c*tn c^tn 
wt*\ «rnn glfcntas gcn« «tac« cn arm* 
«ta aiacg, an ntnfat^ fata fa&ta ^ca 
entw aj’niitta^ ^fa'sfa 5*41 fan 
faw ^artalR^ *taraa nncartn^na^ 
^•ifata «f*i nanti* ^nc0 nfa^s arena 
neaj atan ntm «fat< at^n nat< 1 'gne^ 
nfa« n?n « nirara ^n-fnms^ arnc^F narta 
nan * afaa nwK cnef ^ 5 wre ntacn 4| 
arena ntgtcai staeaa S^ntnn «tga 


♦ffantc*! afateni cae^s ntca^m <aa fen 
fatn ngfa« nwa gi4r *itca 1 

arnen afaa nwt< cac* ?«« aaata nan 
nifa ajtcnfaata ^iffa^s gcacg 1 nmfa 
®ta« naateaa cn^Jn v eat)5ta mjt'O 
nfaata nfnlcna c®*tj§ fataH am. fa- 
afatn faaca ntfan ^attj ca nan 
4T4TH manfa* gcaca, ^1 nfaaitna 
cn ctcn fneafaena 1 arnn-mr ^aawa cata 
«naoR facnawi naatv w afaa 
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•Wttfsj* m fair* *®9t® *Z9 ®tfa® 
fawt® 1 ®t 4 c®st< cattnn’ ®tt® 

4 * mu n?fa au*\ ?t®tt® i 4^ 
«f*f fa's* *®®t® ®®5« ®F® *fr? I 
4 * nifa5r$ mi* ®f&® n*K c®t®? qp 
*®®f® citfMrttfct ^as« #t®l fofa *t®tf® i 
fa: ®Mn 4 $ «tnt? art®* ®wt?® c®, 
«t«rsi c® »wn «r®»tn nfas m 

«l^tv 4®< ®fa® C® W 4®t*t® 

®®®Jt*f® ®t? 4^ ®jfi>t* ?tW ®t*!tt ®1 

cm* ntt® i fat®® *t® ®taf^tn 4 ®<, 

^CStn^'l®’®'! 4®t*t® 4$ ®lfi> *tMF 

nfaire «tix®r ®tn $t® ®t®*n i 

aftt®fa*t® f®9®i ®f® $«.nfa® «fafa® 

c*r® fa^ ®Ft«l® ®7®®t® fat® C® nifal- 

fa®>Pl « 1R4W Ft*ltW, *1 Oft® «rtJf®t® 

4®< 4$ fa®c? faw arst®® fct«frtfc fafa 
cnntt® fartifatn® i c®®*®tai nt^t® fantt®£ 
®®, w fcvntwt®, c>T 5 nfi®wi ?nt®t® 
*tfv ^.nfat®, f®fttefa$tc® 
c® m ®j®*f$ a®, <st® f®n®r$i ®®rt® ®t®i 
4?t* «rc*taR i 4$ fa®®f& f®nt®«i *t® 
faft ®wr—* tf?¥ n®t®$ c®®i cnt* c®, 
CTO® m =Tt=®l ®*t®® ®i®«i ntt* I 4$ 

n**r n®4 nrs® nt«p ®*faf® i n^fasi 
®?*tn ®t® m nfas ®t*fa 4 ® 
*t®i i ^«®u nts® cw «rc«t*r *a®t? 
*y& *wwi nuts® n®t*i *t® c?m i 
wwi* tm®M nSfal *®i %W\ ®mt®tr® 
« wfa nt$, 'e c=rt$faft® mu 


c® ntfe * »rt? art®, c*r w fa®t® 
*mt*a ®rtw ajtt®fa*t® c® n® *fa*®t 
®j ®®1 at^fas ®c®tn, fas ®ta*i *sl cncntvr I 
««t n*n f®®t® ftfa nffWlWI. 

4®^ «®i *t®tn® i 

4*W yfaaiJH ®1 a|?H >|" p tt#'« 

fafa art®® fag c9?t® 4t®i*® l «rtt®fa®l 
« sftntt® ^t® 4®^ ®tft®® fas^tw 
autn’ ag® ’ir®®ti® ®j®?t® ?®i ?t*t i 
f®: ®r«t® ®t®f®, ^ g{5 a®t® f-rt«t®« 
at? ®fa f®t®t^® ®®t»r ai® 1 ^ ®j®® 1 ® 

viz* *itt®, ’st® ®rt*®tl ®i ntat®i ®i c?® ? 
’stt’® ®®p« ^t®® ®® *t^t® i ®itfa fafa- 
fafa® ®^t« ®®^?i- 

yy* caarfB c*rt® 4t®fai c®®tc® ?tl 
fat® fa®tfc fa<it®-®fa 5®w 4 ®^ faastt® 
^tt®r 'it®twi c®r® nit®, ’st® n?i 
festf®s ^ ®i® faarfn^s ®t®t? i s ,. . 

* s* ‘ ' 

fa: turn 4 ^ «r®tw art®« ®tn® c®, 
fat®t^® ®?tn ®}®®t® ?®t*i ®®®t?\ 
l^itfa® fafatti® ®®5 n^?®i 30 c®t? 40 
«t*r st® ntt® 4 ®^ ?i^t®® ®^t^> ^sfa 

®tft®9 « 3t® ®9f^S« ®t® ®ft®f t®^(| 

n 5 ® fan ®?t®® ®t®j «t®t« ®? ^t® fafa® 
®t®t?, 4®®« ^fa ®t«i 4®^ m Iw® « 

9fn*fagj«» fe«,ntft®® ®? nfa?*®t« |fa®t®r 
?®i *n« i 4?t®r «rg® nfa®rc® ®nf fafa- 
c®tn ®®t^ *t® i w&iU cn®»fa fasrrt®® ®?b 
4®^ 9f*ft®tt®® *ilfat?® fa®fet« fat®5®| ?t® 
c®m «mr!®rc i 4^ fa®?fi>« fatn® i 
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[ 241 44. 6fr iwl 


« foal* 

<FTO 5PTlipt#R! ftwm wivfl 


Itfslftl CTO cuts sfa 4t4t«tC4 
SCI* ^5 «falC»fe «TfS« fafa* CTO 

«ts *mfas nf rs4i c?n stc* i 

'itH 1S1 Iff— 4lfi*1 1ltftC« 

itfsnsta 4i cro^ sets ntfm«T 

fWI 

nwt? Ifs4st4* Nn *mts to 
cints sfa csintciti 4mts cro 
•tpstitcn to ttfacscsi toi ness 

C&flClf4 4J4StS fefoSCSjt «tC4S 4SC1 
ftflStS * f4«4 cuts sfa 4J4$3 SC4E I 
«»ts cuts stirs fens nstitnfsi 4te4 
to mes i ?« TOtci entire fen-ms 
mi <jfns\s citntcntn sjssi cintcss 
itStCST 1S1 CTO ntes 44* «1 cs^l f4«S- 
CStlJ 44^ ^®TO ISS* 14 I f4Sfal«tC4 
^ftst 44< SfCSS ?SS f4<C*S CTO« 

cints stir 4 ts^i to ntes i 

4t44t*4 5ltWS fsstn^l « fsjstn? 
finti ^4<sstns to <w «rTO wstmi 
cints sfa sj4$« sc« ntes i 

ss? nstitrn ennts C4tnti4t*f sjssts 
41 CStlt4*1S <sf44l4 tefs sc*s i 

nwts corsets <j?c4i «w apsis 4ifet 
nfatSHtS 4CSJ 4cn freest! i sTO 
4ife; strife citii ites—cn&i sen 
C«TS1-41 44*. 4 fIstCIS 4JtC44 TOt 
Stftcit I 

\ 

Clfe Clfe SSt1tl4tC4 30 fsfcts 4fsstl 

sntst* 44<, too istfe Sttufs^tsu fists® 
; lfst itntsts nt ®tses4 i 

WS 4$tlt1*tn SSt-(C»S 4 ®Hfrs 


«fc4i isc4, cuts citntcitn stssts 

StCStSTSfysi Ifi 1tl4 I 

4fe fsnes citn nenrs enfe cs, itntCt 
20 sics sstiten ssntsts cints estntentn- 

4J41I Stfn® SC4 I 

fswtnfai cuts fsftsi fisfa® ®tn- 
itsifrfai 4ifa4ci nil srscsni «tn- 

Itsstlftl 41>544 Itsstlf^l fsTOCU 

iffe* ferns cses cs 8 ! ittfist I 

SSSSCI ftsfa® 1S4tS C4 1$f44t lints 
sfir cnfncses,,®ts icifswtntsi ssstits 
dints £®fSS ifsiRStS fe^ntfS® SC5CS4, 
ltd 5 ® dints fsfiscns nc«r sws itnfsi 
n*nr^s fsnes stsnm stitem nts i 
lllfsit, 5^*fsfl«.ni 44^ swrt» ftflMtS 
cto cints nticus nri «tf» scscsi 

444 C1C>9 Sts 4C1& «f44l<. n»t44t« 

sett* I 

44^ nfii ^ttns ctoi cintcss 
Itfltfsvsi <t4tf*t® 4CSC1 I 4nid4' 
n4tfsi fecaiCStIT mi, ^ W 
nfiici ntst^fs tf«w stists mf® i 4^ 
nifro cn is ^s4i « ustn if^c^ 

4CS stil is, 4& 41 fsi« is 41 I 

1?t 44* flPtSSi 1S4tS if^^fl 441 

nffeffis ici stress ifiw fsens issts 
llffers fsstfe lfs4^4 4C4C1 I 

sst^fni ^tii^fni iHS&ts 
if%»it^t mi fit ^®ts sjts^s 

scii sstft fentess sisi»ts to i ns^ 
wuci sf^ ifec« scs stii ntn. 

ssts^i cfen, fiffffe nw iits 

sen 4i f 
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1971 ] 

mta to ?Pia au. tfm csai, msjs*, 
fama asta fim tafa, c*jf-t=r ma* catatcatn 
ajatta te*f* tma to i ml aaifmcm 
ifmta srt^tfl^ fcfaftatffc acaaat* aftm 
atnttai atm; caaa— 5 at*, l"atm ma* 
atfl tafaa cro i 

oil aafmrm atsa m mtataa tew 
CTO mtnl TO»tW «1 ttl, attt ¥f 
*ata mna mtnt cacti mta amtmR ml 
tifocm *rai nc? i 

ml nafmcm t$t clftfmat c*fe 
TO1 TO mtC¥ famsfaRk *ft ClF*1 


atcai caatcw ttttcaj ^a am* flftatafa 
aTO w i 

caata catt fat Raw aaem, wlito 
maffem tafa aarm ma< tcacf t^taata 
ai atfaea mta mtaataj ami aacm 
ttca i catta tafma teafm a$t amtaat* 
fta an React i 

Ttata «rta*tmai Raw, RataV-ttstatm 
mtamtata ami ma< \i at<aatatca jp- 
atirta camta h$jfma a^a ttaa^awt* 
c«r»r*fw att« ffemi aai at* i 


^flWOTI-14-.ffit *iWcti »R#5 snalWIa 
fciSStfi? ficiWI 


mtctfaata atmt* fiat* fawt* a 
tatata t<ai mate cartel mtRcactt ca, 
mtcafaat* $®ta ssrtfmatt atca mitcnteat- 
14 attaa aflt tttatasta} mmnta ftcsa « 
’Iftlvai 5**ficaca caw staRaim 
fti twra to ^ftafcm fata to:**, mi 
mtim, ^atai. TO, aitatmi, tPet 
mtcta\, tlatautm, arc^ftal, mttR, 
alma rntfrai, crntaa, sutm, 

lltft m twmtt—ml estate *tc$a tear 
ala ¥91 seal »l w ite|a 4llB fat- 
fistaeaa 56|? hmtRa catfi ml w It- 
aact* fcawtRa from ma< I w latwta 
TOcTOut*»prR aacat i ttfat ^amtcla 
65l fcautRa cttifccam acaaai * mult- 
attcaa to ml a*a laaaa aaaatt 
mat tea I 42'6 fareatmnttaa acai call 


6*8 fttatam*! atar laaa*i atfVa « -I 
estate afeia ^awtf*>¥ catSlca carnal tea i 

mtttti 3 ^rtteai aftata star laaaa 
^aatfa¥ martsaatca* Scacm cafUnl 
atPfatcae aaaatt mai arai atfma ff- 
arl « catfmeal atftata acaj 1971 atw 
a"ttfam >atte gfv msatca ahr teatata 
catfmcal atfaatca aaaatf mai tear i 
catfmnl atRatm 1970 atca aa^stRm 
ajaa acaa attttai sar^ cum ca ama 
batata a^«srt aca^Ratcm fan mran& 
mta acar fma at^a atfta tjwttem 
aaaatt mata i 

am cmapatit attaa atartatR sarji 
caca mtai ml aaa tenaaa «rtafaa 
nitatt limct Rte^a acaaitatta wtf 
^aa aca atai tiaca i «ttafaa aalmta 
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m ca, 4* n**i fcntntwa 

9C9J «ttc*ra f5*9t* (c*t*r afattai *t$9tn) 

i «rfsj«« nr* fanssfa* c*tn 

f*l« 4^ **n fcntatwa 9t9T nt*ai at® fk i 
n<*i 4$ «rnc* arnra* ca, ®itfV=r *j»- 
®t§* fafo® cncn® 187|5 cntSu 700 fawtafa 
acai 5tcn® *l arai 4nt*i car* *ft9i 
5t*s 9fa*i « ftni ato *ai 9ta i ftwtnfai 
^na fcntntrna cate, atntaft* « «rtcntv- 
fawtn wti Mfw far® 

5fntr«R i 

1969 ntrn *jtcntc*ii-ii Siena fana 
TO car* 49^ 1970 nten nitrntCTi-12 


[ 24i 9$, 6$ 999J1 

ads*i to 4nt*i cnc* c* w tentntn 
<yf9flt* far® 4rnfui, atm 

cwm fawtftcn® wri *9Jt*n*tc9® feraFt* 
fafa *®i near* i 

*jtwtCTH4-4a ntajra *1 arai 4*t*i 
car* $trn® fcntrtvnn faffe® 

cam® 99 fawta’I fafc^ca 4 tn to* 
*ac®a *aai n*n fcntnta atr® catai 
^1 at®, *r* % n*n cnr-ta atfta 
jjstatrna alaira* ntfttai w i 

atntafa* fnxwnn naifa® atajra nil’ll 
*t$tntr5frna ntatraj n*n fcntntra® 
aan faintna &h *ai 9 c 1 * i 




ataatara ca ca* aj9®ta *ai 9®, *t® 
fcwtflt* atfi* c*Vi*wf*i ^5 nan W« 
R*«t* i ntlc*n cac* ^ta® *ra cntc*i- 
catf5® «r^fiw fafiw «r*tca® ca 
a a ca* ®a, cn«faa *n *91 ®tni 

4$ ca, w* *f*t® nr* c*ta* aic* 
C5tn aarn a^cia *tn ntraa af® 
#99: hi *r® utm i stfti nr* ca 
«rc x 9#t*ta a*i5c* csrn nai w— *tt* 

m ^9 *9 (Shoe) I *-(<9 nt* ««*R 

4*15 9i ntntmi ntc*. nta nt* nlcna 

*C«1 ' *t*t* C*T9« *9-*f« 99 91— 

*1 99 ***$ HtntCTI cn^ 9*159 1 <99 
9t9 C9«9J, 9C9C* 1 i|l|(3K 

'^4t*r*9 W n*J 9191 99ft9, in'® 
«tcn 5t*t9 c*1n *f^ ai 99 ; 


*f*a n^i c*r Una fHil 

*191 *?a cnrn 9?n *w cn«9i cnr^s 
ntra 1 *t*i nfsiat^rn 9919 *991 *tn:<?9 
49^ 9*t*Y 9tr* tftnft C9t9l 9J9ft9 
*91 99 I ca* f* 99M9 9C9, cn&i fn^fl 
*ra ntfla' nf^w* « *wr9® fenai 
ni^cftna ca* ftra <*** 4*j5^(*9 
can *ntt*i ata 911 *tat*fi ®tnr*9 ntr99 
c*l9« n^faa 1 **f5 ntncia nrtaa calia 
4*15 catta ntfl 91 c3f* 9t9trni n«a 

991 nt **f991 ^9 *99t9 *r»l *1*1 
9*9 ca* fcitfa* fran i *r9 4^ «r*t9- 
carnajjn njtnta 9 c*—ntfla Btnr*a 9 t^> 
*inti99 *tri ca* main*99ta canals 
9tr*—cnl aai5 cnt* f* «tc9 ca*-* 
n^* an nfantfa* 9 ca 9tr*» *ta^ a*9t*a 
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19713 

stna an an sttatn aatna cn <5tca 
tn$ an a^ft® at! <$*-*-& C^\lt5 i 

st^sffspp tfa^—an> mafe wfl 
cata* <4w sftanta &tn fttn Bin 
*tna nfo nfantfa 5 ® acn nnta ^arst* 
ntta* cwntt** ^<tn Btn can i 

nrtatcn* **$ w arawtta^ am ntat* atfcg- 
faa can «r$fo i 

nl^sfna carets ?n am ntni-nt'Aa 
stn* ana (aa-ntwtato* (cn$ttn) 
ntc*a Btn «», w fn<sttaa ntstca; cn$ 
Btn <*afi> fnnjtaa fenn a^gs a* i 
(twf-l) i cn fnfnatcaa wt <*| fntofc 


can* 

«rf*l3 Btatn <<af8 at* fnfnst* ntta— 
«*«f»i* at* stn fnfnaita i sfofS st«i 
fafnastca $-fnta ntta i st* 

stat* Btafe ?$n ftProti nt^cna ntnttni 
nt&fa fnfnattaa nta n^ ntta i earn 
3 $®—j& stafe a$n fnfnata. nawttatit 
ntln « ntfct* fnfnaitt** atnj arfani ntca i 
c®a-ntwisfa<5 Btn cwt* atn ntta 
fnfn'atca* fnfca «Mtn* nn c^f g£t®a 
$n* Btn m i *% Btn (niWtn* nw 
) raa $t®a am fan 
*£n fnfnstta naffa® an an* cnmfn* atnT 
fnfea^fn* §na an nentn at* i 



ntta, ®t* atn nt^t* fnfnata l , a^n fnfnatca* fnfca $f& ntena fVta 
arnta ftfr.atf t ntf?t* fn^tcaa atu w« tat an *w ®itn* near n^a* esa- 
ntta caa *j tsa «rc*n i st*t'?l » ^ statn sttn* §n* cstn acn i 4* 
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Wft'sftwfa 


*w cg*-« « it*ti stem *ic<fr itoi 
m itfti «i gm iti i 

•tteStl <^ay?p—f|t^ 
( cm—'«T?t jft*) itititi to 
*n *1 ifaiti eg* i g«fa «rti gffait 
ft^sfa* eg*, <s*n c*ig vii^ c *r, 
niTt^w 5t»rc*fl itcn m cgtgftsfa 
itfrti fafr^tci $*** sit *c* rj^m <n*{8 
f^ifii'Otca* *1 yin <?! 

*1 fafgatcn Hi m gttfv fafoattn 
fi*w m cm i sit^ti fafgatcii ft*n 
faegsi Ftnf%f*rfe iti^f fa foot** ijg*ti 


£ 241 i*, 6l g«n 

fi, itmti care* TOtgi *i ^sti ciei 
TO* *1 I 

<Wltl <3f-4*tl eg* « «ft*iti 
eg*—>d ^ «r*ti ege** ficmi *c*f 
«d ci, fc*i ctoI itgi sttli *wl 
car* *fa*St n, itgcii its ii *rtcn 
ifai f ft*i gtit?$ i 

M’fa* c$ci gtitiis: 4iti eg* 
unti *11 n i «rfsf5 c$c« 4*18 *ci «tit* 
ilV^mt* *tt* i Itfcfew 5tt1 4* TOtCII 
iwj itn *i i 4t item ifntl Ufa 
I’fafat'S 80 C1C* 90 It®'® I CJfCIW «lfal8 



*ii *ii i? if §tc* 4 to eg* TOtm c*tn 4 *jS *ci g*ti* itifc-gtiti its* i 
mi ifati fatgirti i* it«ii iti i den «riti ifa:*infi cic* fcse m- 
ititii gdifa* eg* iwi itmti fafai it^cg* idem itiiw «tfaf 8 c*ttw 
cgt*i *i«i ci%; *t$s?fa* ege* g*ti* ift-gtitw aritfag *ci *ml *i i 
nton c* nfaifi Ftwi tou* eg to ^ cg*-idife den g-tf Mr, 
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qp, 1971 ] <m 

• 

frtfa ntara catf fnapf «r*itfaw stfrt fena cbh aw (caatc»i aa 
*ft¥ i c|a atatata irwti aw cfcaa ) i wfapa atap4a* ai caf-iftn « 
jtfewfw ai ntfe wit atwi ai fifwa «rata ^tatcaa at*w *taata few stna 
•ftftwj csf-ntfern «rtaa: few atnfaftl wu 

ataa afatfataa nt tw ^ 1 tosjftf cw wtvtata aafta aw aatrataj 
cfeca cif «fcatn fipti aaa nfe atn atwwa *itatcar atn^rtata «cf 
fawawa *n *rt«ai wtw i cfta* artan cgf-*iftcna araj few stnfiftl an 
Wf-ntftna an ff*$i ‘cafara at*ata ntitrai w i ?w fr,«r«i wt^f* atfwa 
aty fH ^ta ca^l atrf *n i wta farca «rtw, caf-*ttfe*r caw few 

«rfefe cftra *r*ftf atn«rtatra ca stifafil an (fcn»i st^wa fasafrnr) 
few stnfaftfc an qftf, w at*W ft* nata? ^Wct «ratf*$ aa <w *tataf 
faata aftt ftfe «rtc«r i f>t*i aatattaa ana few stma wffea nfvjai 

(2v\ fli) ?-fff caw ca afe *rrtn ata i oil aw wt*n. *tw *ffe 
<imca—wta <4fft aata* an^ttata caw ft* aca-wlB awl, caw fafaartraa 
«a« *»I5 «f-ntl*r wef 1 4 $ ntfewa ffesa ca few *twa an «rcai fraf**, 
acawta an* atn <5aa 'anata i f taa wtc* atfeta atata na f ta caa; c*f- 
aataf ^tatca ana stn ca^t, cw-tifelf fafa'Stcaa ffe$a ataa atn fra ataja ?w 
( an-fa:wra f w ) fa i <4 waata fatofe f%Mn fete* «rtc»ia ftanta far* 
atrna wm I5n*j«nif s ft^fat *a « mv «aa ntfla atfi «f*p qa i 



nataf ^rtata car# w fafa^traa arar , «Jtfarfa caw*^cfea f ^ta atflr® 
few Ffafaftl an «ratfa^5 fri A al^a atataiw: witajala C5f aiaata f«i ?a I <afej 
few atn cajf-fafaftcaa fnlarf «wraa aw a irfa fl^ffw <aata nrfa fana^f i eScaa 
ataj fra «aaf*ihaa »rcf cw-« ^^qj^fawc^-nthfeat^tatef i 
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* fowt* [ 24i a*, $ nwi 

«afc ntlnfe er,«|6 cwtew cgw-fnfratcaa aajfw« at* fawtfw^s in wrlfata 
new n<5? attf I fnftateaa fwsa t****^ 5 wal fa f astwfc waata 
ft^cna f-ntcna wta$ at? 3 * ntcw i $18 m9 3?fa Wtftcw <aw|8 watfaw cblnw-ntM 
ntlfc atf*(w fata wen fn^ft fat«?a ajafta wai fa I f£a $fwca fftn «tewe*ra 
wwca ates atfl wawta atcw« rawcntni ntai wjtfatn wfe wai fa I S?tn 
atew [ 3 (w) ft* ] i §t|»fa, ni6 ai afsft ntwt c3*?? waata nan ca at^-fa:na«t 
ftwn ai ftwena ntftcaT nan csw fa, cnfct fne<si weaewfc »w wea ntwean i 
tfeatn tot, «ww nt$cnn at^ at y*t? fccBrncatnr ca, wjt^atn cgew nfwwtaw 

ctn-ntfccn w fn^frcaa a'tcb tffafc fa Btcna fcw nlm atwnta Btcna nata 
[ 3 (a) a^ fsai ], new new fa^caa atesa « («af« aiflfare 14 7 ntfcw ) i ^ata-carcw 



3 (a) a* fk—wjt^ata c^w : ntntem «tnfi 


fcncaa wtena ntfntawta’t aw nfeeataw Btena afaaW fafSfc fa gata 

fta nta I fn’fccaa attsa all H’&caa fcntaa at? : *itattaa ali? Btma ata wta’t— 

atf^sr wtea cne<® *ftca ai i fnfccaa ales ^ta n’lai <weaw ca^l ( «rf<& aifofwc 5 * 
at?a sin ca^t fata wen Wa $neaa 80 caew 90 ntfcs) i 

fat* ata «w ntfta stwta fena csw-w fcnfafe* caiw ft?i wf^vgawla ajawta 
cbin am i fcn* fa^n caw fca^ifow cat&caa nfa~ 

caw fa?? waata *e» dfn-nt^cna catea aja^ fa i 





c«r* 


▼t5E<®5 vftrvnfttv £f«ft55: fa* 
ntt* nttf roi C5cs ntcfl •, 5*1:— 

(1) fens 600 cm 

455 **▼ I 

( 2 ) jw 'stfl'hr—looo c**r z* 1300 

*<▼ i 

(3) ?foi 'sfas'hi (artfro)—625 
cw 1750 t^t 5 ? *tf«r wfVr*r?r artfro 

5ft5 ntvtv 4* 

«f«rfsT «r<rt5 vtnfrw vtnrotwv w 
nyiftv «fn > «ft»t «W roi aicv ntw i 
5*1:—'W ( 600 c<rt* 900 $t*) i C5t*T 
( 900 c*C5F 1150 *4fcr ); *t^5 ( 1100 
cm 1350 $t5f); f%«nr«nrw ( 1350 
1565 *ltn)* vt*n ( 1600 vitro cvrro) i 
*fo«i 'stvres ^Pw-inift—?Pw 
rofvtrov vfroa mKftroft ^(5 fan? ▼ rotntvi 

*▼ 1:55 5t5ti rofivfiiro ro £<§fa vcsfro I 
455 5vwi 5froa *froc55 Btantca 

51 4*ft facro *ss|*Tt5«i rovi fm, 

fro ^rci« «rt«ftsr 7«rtv vtvi viroi i 
aw atntcro rotrof « rotvtfhijro 
▼▼wv i attTOav ro f4«ri=r«r?r’« ( vtfai ) 
catftf i frofa ^sfx«(« vfro* 5*r?fafai$ 
vfav rotrocrot enroll rots rotv Bfaflrcro 
wnftf rotrotrotv 51 stfrrots 
•n roltcro ^rotitfiro rot vcroi i **et»rtf5n 
***** *fa*t vtrocroi 4tlfa cro i vt**i, 
§i*ro* * ?fauj rot* vfros 

**$tl 4t «cm i 


■reKflftyj*!—rotvtnr *** even rot* 50 
vtin *fac*i ^cwt*r , rt*lrai ^c* roafa® 
vvtnJfijw ro* rotten ror* stnttva 
roift* ^frorottft ait^fapF 5ro5-5**t * 

C*lt3t«t* f**l I 4t* 55*t*5*ro 5*11 ft I 

** ro*i* 4^15 rosft® s^tn ro ^ritc^rf®! i 
^ a r»rc^ 4<rt5^t* ^rofro sro-ro** *ti?t5 
*fa* 51 Shore Temple, *TTtt«fj^f1 
(croft fro nt*tro crocfr bfa *rfroc« 

ro^t* ft?^), TOroft nt** croifc fofa 
roi ron (<cw nm ron facn* 
feca«rc^rfnj), nt^few ntew feg «t«rrt 

▼51 5? ( 4Cf5 >1C5J ▼1*fj 

) ^Jtft !?«r« *51 SHft*! | 

*m$l* 55t55 2 51 3 *frl 9151 aftfl’n 
f5C5 4| =l5f?l f5^« ft#l I 44ftft« ^VL* 
>jvjf-^ro ^5 w « c*tt«t«f55rc*f 
5J5^« VC^l I npR ftc?5 ▼tg 5fft C5t* 
▼5 WtVtVF ^fi « C55tVfti5 ▼tin 5J5^5 
5C^51 I 45tC=T 4^i5 5t« ftftfc ▼fq 
ntn I 4fg 51911 ^fre* «r?|-«(55 <5^5 
vf%5 51 Shore Temple I 45t5Vt5 *ftn® 
5ftC55 5C5I cwwti »r^t3f« VtS> 

C5C¥ 59F! C*fC5tV, ronft nfipreti ftajjl 

viv cncv i 4^ vftr«l5 fro 4vw n^arv 
4® ntev ftv 5ii nv-r: *\\v 4 ftw 
4C*TCV w vrt5fv ▼twv 55fV ▼ 
cntntnv nro M? vcv cnev i 

*5*5 ▼ ntnftn nf«ro5i frot* ; c5ro 
WrttitflK vt*w, f-i5t51 
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** « ♦fftf fat* griffs ' ?fai ftn qjjrfHnit qf*«rs n<* 

?«*r * *rt¥tw ntci c«Wfc ¥*i tf*ft cr® i $¥* fat¥* *it%? « 

¥t¥* «rtt¥ i »rf*M f*t¥ *v-4*i$ jftai tiftni *t*t« mw TO¥t¥3 ctfr ¥U¥& 
nm cw c<rMV ¥fll *wf3 9t¥t«r^i 





¥tt* I »l1j? C¥l¥ ft* ¥t*9 «tfo*l fill fl*1 
«rte1=T *n*tt»rw GFfa’ti i ¥«rc <«fc ¥tn*rt* 
ctoi « mfnro* *trw 

C»tfC¥*1 *t»I ¥1** i 

«lt£N ¥tW fofi KtSWcfc* 9Jt« 
C¥fa fa* C=l*l TO TOtsr ¥11 CTO* 
*ftt*«, tfTO *Tftr-frr¥W* Ul¥f5 

«Nt¥ TOfl faw fa** **t-*|tq c¥C¥ 
fft*l f?l¥* «*MW»II TO *IVJ* fal I 
¥* JftVt* 9H¥¥«tW f¥»* «WI ¥¥& 


¥t<*VjfH ^ItT-^ ¥t*3- 
Itfl tftfU ifatS *ffaf TOJ ¥¥¥*! I 

*1* ¥9 TO ¥¥ft srfu I 

¥f 9«^¥ TO ¥t$tW I 
irffalftTO «St*TC¥^* TOtW ¥ft ¥fafa 
fait* ¥fi¥i cto toi TO C¥, ¥l$t 
TOfc*f*1 W sWSYafa* 
tot ¥¥«*( fl*—VWt 
fa», to\i*i, smwi¥i^ w i 

TOt* *T¥ww TO^nfro «it* n*ti 
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|Cff CSf»l*$ <«Wtl ¥t*ft I »it%« «f«r|5f I fc*«lt*RN qfawr ^H*T 
«rt£to*tw im itftnri «tw<t^ ft«i <*| star rc*r? toftrirc ft?** i 

i *w atvw« Jicw*fa « 4¥lwrt« ^ftrca* c’ff't* 3 * *?fa«i «t*c** 

tfi « **itfiraf* r|fc*rfii* ftt*rc vm $g f ftwfta ▼ foe*! TOtav 

«aftr* « c*i\<itff fcsfii ^ftaftwr i *ttni t sinew «m wt wntitw 
c*ft to nnft *m * wtantr** cnwi *i ftr* «t«it=i i 
nntn cf m ft»i i ifftstt, *ntn c*\% ntefa *tfof ffa* *h- 

catfttf «r^f« ?fffi»¥ «nftse**i n|«rtpr ft* *f finite* wni «rn ftntft* 

^t*f to ftesre ftcnw *tn TOfte*n i *e*i i si’twfl ntfcn ftn «mw Hf ntn i 



anlft $fe *tn—f-n*tfV « antm «t?i * nttflwr 
*t*ft f ftasFfft can c*ipti *ten 'naft* I *atc*i *e*i i na cnt?i « nF&a 
<w ffiH-^fircf «iaft* fa*¥t«ft i <$*f& ntnTOfl atnntn 'ante** ftn f or na 
'^tfWtfi <w* afisi <1 w 0t¥ catn ntftncwi *rw *1*-»$* * «nnarfft 
fwnt attain anew nfiift ftn ^w- fc*ft to*i, *tat« *$ntn ntn w*ii 
fwincTOinftni atwtntfcnfnftn*r*i- afacw stanten «t«tB n-re at*t ftm 
3t?i * *iftift*«tra ftaro i *1 atatnfaa ntw nfroa *fotflm 

fwf^fr*tortnntn nfira*<a¥ftcro atn^* ftm cwta an fro nfntn 
; ,5 
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ittftfe* fa8 4841 C8t»11 Wfl8tl 5tl- 
8tt8i itoti *ftca fafanr 8t<i C8tt¥i 
imti fafafc 8t¥r«i i 88ti i* 8jfa% fa8 i 
<«4fai itiitci fw *8 « ¥C8i it8t8 i 
njrfl^rs *m « 4¥lv ^8 ^c& 8t¥C¥i i 
iiiitiUii $W8* fw 8t8tw ¥81, 
4ti* $tit8 8t¥ fan1 

88c« 48fa 4ifa 484 itirti ifti 
4fa8t¥8¥ 4fl8il H?¥p 8fa Cltfr* fa 8 1 
ifatl 8tCl¥8tf8t8V8 4t8¥ ifllfall 
Cltfafa fa8 I 88C1 48fa ifat^fa ftfl 
8¥ * $f¥ttf¥l 8fa« 4W¥ fa8 I 
ftfWtl ¥18tl *tw 4t«d C8fatd1 «lt8 
8J88tl ¥11 8T¥l I 4lfa lt4t«fal 
ittll itffafal ffa fa8 8848 I ltd'll 
ifwtfl ¥tC*T H* 8l\ C888 
¥ir881 t 

fa W SW fo (*tH )-C88tft C48t* 
fipjl C18 C*88 ClC¥ 4tfc 8t$8 *H fa48- 
89Rn *R^tirti ^ifa® 1 $1* 

■wit* 488 $^1 ?8t¥488 8f«81d8 
Pwotkw 4fofct¥H8i nrato*«r4»l 
ifti irfin ifri fi¥* 8w ci8 fc8j¥ * 
4falt48¥ ¥tC8 88tfi> 4lfa4 I 488 
¥¥CY8 111 (1509-29) mtCT fafrltft 
8pf 1, ¥8»8tft ifafl 48ffa 481 W1 ifafl 
tefa ¥*t8 I li*8 -T¥ll?N C8l8 *588fa 
« 8tlt£l 4tW8«l ¥1 «W fa4188dl 848 
8tfc I 

<SN*fa»ltr81 4t» 4t5fa fa¥188l 8¥l& 
falCW 84 fall 4ftfll8 8tf¥WI faW 
C8S¥ fa4I88Wl fa88 8<8l 8t«11 8tl 88< 
41 iNt8i ¥81 4far® 8tn 8ti 1 

4t?N fa4188dl 4tl48f fal 88 8< 

*fa«I | 88d tafWfl ftl 8*? fUtl 1 


8811 ¥W8T C8t¥t8, 8t4tl ft8 88< 4¥t4 
8tWtW 8*8l, fatttl ¥ 4Wt* 88Tlt8 
8t84^ ¥t?t« ^*1, 8.VI* 8H1 4ff¥ 88Tlt8 
arntff ¥t¥i i 

n^¥ farc¥twl ¥tf% 1421-21 
8%tW ^41881 C8C8 8T8f^C88 Cl, 4^ 

W8C8V 8flfV f¥8 60 8t^8 ¥ 88lfi» HtltCfl 
itl 88« fttl CHI f¥8 I 8^"%8 

88&¥ 8t«8 f8C8f¥C88 C8, fl8l88l 

Wrt8\*8 CltWl C5C8« 4tl¥C8 I'p f^8 48». 
C88fC8 4¥ 8C¥18 Cl^ft lt8f¥ f^8 I 8HC¥1 
l¥»f¥ 1442-43 8^tC¥ f<81* 
8811 818 f8C8fi?C88 C8. 88111 8® ^ 

88f¥8t^ 881 ^fHtl 8fl 4^ C¥t8 C8C8 
¥tC¥ 8C8 f%|8 C8tC88 fa I $tl C881 C8t¥ 
*t8l 8tl C8, 81 81 8t«l5 4f?fl faci 8fll5 
d^¥ fall ltW4t8tCfl 5tlfat¥l 8fill 
fad 8?ll 8¥ 884lt8 8C1 C811 8^ 

4lt888 ¥^¥C¥ 8t81 fad VltCTl fal I 
?t¥4t8tHfl ifal faC¥ fa8 C8¥lt88t8l, 

lltdl 88t¥l8 4 sfalfc 4'8rifa^ fa8fa 
88811 888111 8t8C8 ifa 8t« 881, ¥1 

If® ¥ 4¥ irtjCH Cltl« 8Jt8tl^C^5 

lt8¥tC<l 81¥tJt 8f888¥ lt81 8C«11 

C88tl8 f8fa¥tdl1 8C8 8t888¥ f88r®8 I 
«||BC¥ 881 8C¥1 8¥.¥l8t8l I 

fa¥188C« lt¥tH 4t8tf» 41*tfa¥l, 
C88C8^8, C818t8l, 48t8l fc*Jtfa fa<M 
¥1C« 444 4< 8T1 ¥llfaC88 I C8lt818if81 
8W7 fai88t^l fa^8f*88« 8^4tlltC81 
ifari. ¥t¥>8?C81 8¥tW8t8 « 818tltC41 

ifari l«ltfa fwt* I 8fa«tl fa^t* 
48rci8l-8 l t8t^' ifafl ¥ ^IWCH I88tt8l 
4f88« fa«H88W« C8l 8c4l ¥^fa I 

fa4188dl ¥^8tlC88 ttlfel ^1 
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ftw «rcfrs *tR **{3 citfc <*rti 1 

f*»! «P|ti * k*fls»TtTO* CVS 1 **! 1 
smttf frs* frf fro jpwfcft «r*tf*'®1 
«tar kg kg *7 ^ «rw* «tvft «k 
faffe 3Tt«ft«T8S ??lfvv5 fs*l | Slfl'stani CTO 
sTOWi «i»t$r ftv'sft* ^Tfl« ^afas 
TO Ur* vat TOfw 1 <mtt*vfs *MtaTO 
<to to m c*, <sit5t«-c^?n jito* to 


toi, *nm to wWfl to. >nft»tifctpw 
wi, at%* *tswfi. mtfl* 

*(<cto svw kajtPri *ma* 
«rnfa TOmta cto kwt^ RrIb «r*ft*r 
mi fi*t 1 itwtk to* n*ittfi fti 
fwW fkm «lgTS5flfaVtft *lf*?9 * atVt* to 
vtv *r<v to fkcifi*i 1 (Wti 
iwk itwsrtatro nfaq ^ttfta *ata* to 



fawM*« (*tH) 

♦Cltk c%lk «|k vfr'i tH fvi I V»lTO k'Sta *Pf 1 * #f« *lfa* 

*k **r«~£ttft* fa 1 %wtls kg-ftg **itf w froifroi 1 ^ti $$li «t*ifr at«r 
<W Xl%* sJCltTO «TOa TOMk-ft#t»l <H*rtW« ^f*V fTO TOI *at<* 

to *iftiftwtn vale's TOfa 1 *ro« ate* fro to TOfa 1 ai* 
cvsmc«i fa « toi» *it«afvv aat<a <<ivls *<nv 11*1 *wrnfa vtfi* 

^ItPiTO fan. v<rt—*t«f«rt*rto « ?«*ti sfa. vnuw *tfa< « vfaev 

^ tofTO ^ftircvfl TOW. IpK CTO TOfa I rtTO* «n^«« Hw« 
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natsa atcna tfocta 4t<i nnie atm 
*taa fssife €tiN atstc* «it'?tmf|«tca 
catt ncafin i atntarfna <ata f&nste 
'naftfc *rtcn i atcaa nncsca feg 
wt«*rhr «rof|5 tmttfo afata afla * 
<at* ^ cttt[at atcaa <a*fe nata *Kt 
fin *n\ nfWfl nncna narsi l 

atH <*rt*i * tmttfeatffa afaa etc* 
ata #w afrit « nmttfto acafln i 
fa»cta- atcaa ^acatca cntit* ^atatna 
•nflNr ttnaatfi <aw ^tnf ntfatac* 
»«atia tt&ca caa i fa fa ttta faca fafa 
atft f*tf feta ntcn facta a* flcna i faft 
fanaatca Icfca caatn fofaa ntcn £taa 
atnta ajaata «rena ncaa I 

nNfrl^—f*ia* ata $ta ai atttata 
nntati<f atttnta (a$a taa) *u\ $tf 
tffa atatsntca fanatatcaafata tn ai 
art! ana tofa nata i 

fanaatcaa *tc*l twtmjr naf|« fin i 
«l aacta atac* am mm atflfwi I 
<afe fan fanaatcaa ttai-ata i «rata 
taias cntnnwi %a cat<? ctcn <Sf afajfa 
catena atatcna nisi tscaa ntntntfl 
t*a<®nfr® ^ ana fctataf tafa na.i 
aim i fa^aatcaa nmntaci* nw atttn- 
t^a tofa nai atafcn i «tata tacaa 
ntstntfl * stattcta tfrtupa attar afa 
nIK ftfaatcmr act *iafl« anata <«fS 
«rata taacn am nacm i <anfe at* atm 
«tata tacaa ncn atttn<aain ms* nrafln i 
ttstifiaa itai caata ant *1 atarta $- 
alra war ntatann tti catti nai 
fiafln ( <•* atvta i-ttet ntfaamatca 
tra *catnta fatal fin i na anca* flfaatn 


*1 na catntca faaff at«u art attrta 
atta nttcaa ^fa <aal5 acataa afaa fin i 
"nta« ^atan cntlnttli afna «al 
attta «rtca fin I 

ttcTOn— 1 »ta«at^a nfatc* 

taf 4ttn1a fena «raf|$ atcatan *anl8 aft i 
atwtaaata « natanta fatjt® %taata 
ntafa afara aftlSa few ar«n 'nafv® I 

^tat^a atattaf * afta «tac«a 
atcataa H^caa tfan aSf< ^tai 
nfa^s <nti* ca, cn^ ana naata «rt«r 
^latasai »aatta «nata fttaa atafltna t 

tea nata atari ataten faaa a^aata ttt 
ctcaf ip *ata nt^ na^ %tarar <a|ttca 
'ntata caatfanra fttaa %«n a'taa I cal 
arttl atfl ntattlSa ata ntatf—attataa i 
attataa n^Hfaa^f ata 1 <aa Mj «rta 
atln * «r^ «rta ^ alln i afacaa ataatta 
«rt5fa ata tt? ^tifln i fltv n*ai 
atnta cnl firct atraa «tnta n«a fin ai i 
cal an# atalS tfla fltap «intfa« a^ifln i 
aftt «tac^a n»tw af^taa a^e «al 
afara|Ba« «rata «tata 4tatafa « a^taa 
static* staff atari «rtca i atcaa ntt« 
aWnfn«al stale aftta natiatn * «itna 
fin i afarcaa tfaa «rcatata etc* can 
c^tac* ya> *ca **}5 atari * aflcaa 
<55 ctt<iaa faca n\<s aataa ^ta ataii 
<atct i «*| ^ arm atcaa «rtsfa atan i 
<a| ale atmta atcal fin atn^f. ettnta, 
atnta l^itfl i 

*ft® «rtra ca, 1173 nten fn^acna 
atm tatapaatn 4ttta «af|e a^ra ^sfa 
natal n«am a^ata ^ataata ntafa 
afacaa n| fin ^aa -mm i nl af«ra 
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3971 3 

*¥ fofl *1 ft! Wt “futtfa ^ fc*tl *r4ff¥ ftltt SCSI 

wttf'ii fMItmt* y* *h <81 cm tire jftfa cwi n<5j$ fan «ptcn i nttcn ^®fa 
«rti 350 m cmfa*i i *$ «i«fait« <igi nfaifti ¥t*¥fa mi 

<t ifntis ftntnti fancn fewr* «rtcf »w cnfatfrf qft* nfas wftsi 
i <s *sf cnhtiq 126 fcg, fantn tfam tti * M «i <1 ifarcii 

«Wtl 1000 « 5«^tf 650 f& Cttfft #t«f ¥11 ttlff*! i <1 cntnft 

**\ w *r*fa*i wfai cstfc 4000 ttim wit* cm fa^ci tn m 

^ i ifartu mrc*i ifaiH cm w t ifarci artf%^ £«riti ttncwr 

ntfti nftfa fm stiftcw «wi «r?faM m m cnWtfi w toft c?«tl its i 



min? 


nt iftcfr 171 4 ^fa» « 14 ^ 7 |f¥ *$ ifni fMtci fatten *mti 

<W «tci 117 11 ¥ 16 c¥<1 itl 111 ’SSafal &*fCT til « 1 T 1 

&«¥i i itCTtw, ^ift nfafa t* ntnwi fctfa mtntn^tw iftti 
int mm foci itirt 17 y% 2 $fa» ifarwi it? fofa fii me? i <rt$t«t« 
w^i fatli mfan nn i <fs wti fm itn ntmi fetPii fcni nitnittfctci 

352 T0 n |f¥ «W «Ktl fw 244 0 I ittl *1MCW feffal artftCTT 1%11 KW 
ifal. Bftll «Wtt OTOfa, tfaai itwfal It? tefa ¥11 fCTt* I 
f*r « faci imt 642 ft *w < ?fai »tmi fi^hr stitei* ifari 
15 ft 6 Ifti «m <?\ 395 ^ 5«?i fif-il n*n * it*n j 

« 15 ^ 9 flltffl 4f?Prt !¥W1 «¥tl *tf¥Wl Sti¬ 

nt t <1 trwPH nwi & «ttw *fts ^ f?c¥ *ct «n ins't »i«t»rti*i tii twi i 






<3t«3 C33ti3l3 «rcf 44 3$3 33c»ra 

*t*t«f toft «ncii «rt<w C33t3ta «rf« 
*3t$t34 toIct 4 N 5 nfatfa 3ta4 
wtfftrUc* 433 nPw wti^i at $3 3 ftc® 

4tw ^ 4ai wi 
22'55 ftfct3 431 * 5*80 ftfetf to^I 
nf43t3-43 24f3 *rt$*r 15 f*j^r^ *ic«fj 
60 ftfrtf Wfl * 1 ftFCTtftfrtl 431 

C43t3 «ttaai toft 4 ac<s ntcai 
<8rtm wito C43t3 4fttt3j 4t«3 C3atc3ta 
wft «rot3 4te33 w *ctii 
=»^=r ^ft-f3*1*t4 *f?K 3t$«s w 
*ptff3at33 i 4^ wt^tw if 3fci ^faafa 
C43i •vitCTf to atnftfro *r?W at«n 
4iC4i 43 4t?ti3J 60 ftfcta l« C3C44 


fttTTO ttfftrw *lt«W3 3fa C3C4 
*fttt3i 3ft i 

nf%^ wtrt^hr 4143 «r«i 1971 4tt4a 

ftwi- «nK3lTO «ftt3 

4rt4frr« f^TO wfoi-jtfaHi 
'Bi^tn Rtc«i ftm to i 43 *irtofl 
fe?t*ai —'far 3t34 ftmfifr 

§3433 ftta 4fa3tt33 aftratwa to 
toft 431 *11 4$ $3431 C«J 4H 44 
3$t3 WIT 8-10 8fC33 3t3C3t3J 33 toft 431 
3tt I 4$ $34 4?ftff& «rffc 43C4$ Tftt«ft$ 
431 3ft 3C4C4Nt'8 2-4 faC33 gfB 4t»ft$ 
4rtt*l 31 C4t3t« ft*ft<TO C4tE4C33 •itCW 
33 $tC33 3fC43 TO 43 3ftt «lf$ 43C4 4 
a« Wm 3WT 33 toft 4t3 CTO31 3t3 1 


4ft- 

C41-1 VftsW 

C4tC33t|t3 4ft 3H311 ft3ft4f4t3 C4hl 
3tl33 44343 3$3 4tC$3 §«4*13%1 

^3^1 $«tft$ 313C4I C0t3 flfo 4$ 
4tC$3 443 4C3C4 3t3 28,000 ff *41 I 
•ftttf 443 C«t43t3 TO afa C3f33ft 
43« «rf«{§ *tto 25 f4C4l 3t3t3 4t3, 100 
«HTt3 3t4t?f34 4t3 ft»1 (6 : 12 : 12 
TOTftT® ) 43< 50 tfjft 4ltC3tf33t3 4t4r4^ 

, fht3 ftt35 3?4tf3-f 431 *OIC4 I , 

C41-1 4tC^3 ^3 4331 f®Pl3C3 


°s$\* 

C3t33t3 *fC4 I 4t3 44 4t4C'» 433 

4tC3| «T13 115 f?3 I 

sup «rt xm 
dftotch 

^3t3t3 4t4t3 fft ft4ftwt4C3 *1133^13 
4C4 ft53 343 353 «rtm . $35443^14 
C^t3TtC^1 ^Str34 Wl* l 33t#C3 «tl33 

3t3 C3«31 3WW8— 1. ftlWPR 216 -, 

2. C44 3F3 } 3. C44 43-1 1 

f4T4433 216 cfet3Jtt^1 C33 3^ ^t4lC<« 
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fft-TOt? 

'Bftfl *1 C?t?1 TOC 5 ® wcw I TOTO ?C?CT 


**,1971] 

$11 4? tttf? •ft 5 ®! t* f? TO C*T?TtC*1- 

«ft c?tor ?? c*ttc? TO TO* w i «* 
f»*l8 tow wc’rti rtnciiftwi^ 
1-^ n?c?c? ?n* or? i *wt* TO*? 
cm 4? ?** «rti nvnn 35 TO ca^ i 
c** ?? cTOtfrfct* can a? TOtc?? ?? 
TO ?#rc c«r? TO n«?ai 15 'ft 5 ! t 
TO c¥f *a-l cfctTOfci 5 etc? 7f5 4? nc* 
rttfti cttTO to TO TOw TO*? 
$«TO ?na cn TO 30 to ca*l i 

cTOl TO** eft 
^ f«fa TO^t? *f? TOffl *?TO 
ncaatt? to TO cttf ca, cTOl TO 
w?*!? cTO* *c? far? at* ft* ??1 TO* i 
< 4 ? to atfe? fc*tc?? ratal TO TO? 
TO caf?c? fin arttof at* stew TOcat% 
arc? cTOn I 

TOtrpi *???* TOt® ?t?1 *CT ? 
TO nw ?t? TO TOa* TO ^ ca 2 ! ?na 
ori i <4* *f«i TOc* ?tnt?fa? TO??' 
TO fif^fani ?c? wrca? TO fwt 
2L TO atftl? cTO* I 

njftt? TO* TO1 cnr? ca, catai TO 
«r:*? cTO* $t? c?at? ?cn *1 catfl TO? 
'gwRt? ?ntt? ft? n*??f 22 TO <3*1 
TOCT I TO ^ w TOc® ?tatTO? TO 
ai?TO ??t? W fCK* TO 58*59 


atar 481 $*i>tn i 

TO?tfa*[ TOOTH* 

CTOFl ****** 

C^atTO TOt*«^CT *?ft® CTF^h 
*t?c?n mm n*TO <?TO TO? wt*i 
etc* cn, at?c*n ntc?? «*Pf? TOTOn 
TOatftn ^ac*?na facn TO* TOtf* 
ntcw cTOl ?*a ??l at? t 

nvanfl 50 TO TOntfacn? 20 rtc? 
30 <strta *TO fa*? 1000 cm 15000 
ft. ft. TO? TO fif-tr? TO?? TOM 
*taTOr® ^acnfna c??t? *ntf?n aF*i 
?ctct i «rftt8 fcac*?nca? wcf nr* w 
nr* to 20 etc? 40 n?*il i 
n^t? nft?? ?t*i. etc? c?, ?t??tf?n 
?t*?r?cf? ten? f??t?F *? TOtt *t?c?n 
ntn? to« **tf tft i 

TO* f»rt& ^5*** 

*f??t*t? nt«t? ?f? ftiPTOCT «4? ??* 
*^.tt?* ??i ?ctct 1 TO TO cwi 

TOCT *?^»JS.P['!t? I 

<4f *^* TO®? «TO TOrtlTO 
ftntc?? ncroi *wa ftTO 
ntTO?? ^s??c«f? c«c? caft fa* TOt? w« 
«rt? i'®??! 55 TO ca*l i 





5*1 ItW* OnM- 4 |f$m TOtl 
mi TOtros «otc»rtf»iCTc^ *ift- 
f*rf*K c¥ft f*is, nfaTOli 

TO S 3 50 fefal | 

1969 TO* 2U1 itm nTOtl 
fcf«TO 4*15 «lfiia%l fill ^ ft* 
wtrottmt n*tn 8fci 26 ftficfc t^cfe 
IftTOttl} 4¥fl? IfCWJ 

w fan itm ntfisa ** fiatfc 
nfro fwi, it Mina 

mtfite ttni TOtt i *% ntati nficTOr® 
wrtfaTO nTO* TOii *w-*rfwti cam 
4t¥tft rntfif* ic«i, cmfn stiffs 
TOi TO«f*N ititi *n men 
to i 4* «rnrt 4*15 fcw«mt*tj TO 
teni—^tn TO TOi cfW i 

1957 TO Tt^faWI TO*^ 
cm* V* *U IftTO ¥f*TO cl f# 

nTOl i«fj fill awl: 4fact«, TO «lt 

«TO< itmrfn itf&a cntTO fire* 
ntitfNTO Mill *il tetri; W—curai 
to* ffin «rm TO, fiTO nftc** to 
cfttm *flt ^fi* *<$* tftm mTOi 
fiwt TO *ffir^c* *1 ntfot c?«t1. 
f^i, ^t «r*f® tFfi**t* nt*ten nt&t 
TOtal-fifl*! *i) 4n TO wti cin 
TO TOtficn iTOti-fitrti itfiittt 
*fc TOtTOw new TOft*i *^* TOn 
torm ^wn 4n «irtMt*v ci*tf t 
m c*wimt*M¥f*TOa*it« tow 
vrtTOH 


m:m nt*H ftwett *et*lS *pi 
mTO TOnttii *ta cnTOa nttTOa 
fin m*tw utm *ti fwii ntTO 

* *f**$ >iw *CtTO *rtTO* *ij 

nfirTO* irtwi *f**rt« to cnfici 
i*t*tn w *t c* irTOt 

ntttcir, TO iwTOa * TOnife 
*TO cm* nt=n to i nt*ti men 
nn i*t*tmtitori *zv ifatTO m^n 
nfien TO *nt« 4^ «i 

TOinta fcnta a<*i ¥« to*i m- 
¥Mi»T^c<ri n fim nm Pmi 
ft** ^j?^i ¥tcf , c* ntif 4f)>j 

ntfrtffe Mm TO *m* *itiw i 

®wri *rfin Tti $m* lssr^i? «r*fc 

* nfinn c»iMi¥ti itiimit 

.¥c*f¥tf® m «ff«^tjff=n® m, fto * ltfti 

iitf«* fifat met ¥i*iroti fivt 
uttln ^fifir® ^tten I 

TOTOa nt<n»i mw entn nwen 
¥lcnt5ii ¥ciem. w cnl ^rtcntwti 
ntftnn ¥*ti nfinfips it i 

mtfH ^fintrni ¥¥t^<mitt fintw 
tfin ^naren nttci nit¥M5ti>w *rt- 
tttii nftvttt® 5titt cnti.f 4 «5- 

4t finem nihn tfi® toii mm 
itiei itn TO« ntmti mfii *tMt cw 

$ TOtt—'¥Ttl*ftCm-8 ¥ ¥TttTOHO 
TOttni ^/tenteni 8-m nitMmtSNi 
m* ntfit* rnfin net firet ¥trm ‘ 
totoi io-4t nt¥tmt?t y 
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atfaNat* c«tra aafiS ‘Sftaa c«*ifa’ wf 
* twr 10 atfara acar fata Sf«rta ^sta^tta 
taai at* atnflcn* i 
ffcr ataat* arts *tai fMtffo *a, 
*t*i caaaafta ffa atarnfltat-rataata 
TO fat* fat*t** 4W9 at* or, *r«*tn 
«1 tar* a**t* *fi arTtcntwl-ll affaatta* 
atait* *t*ta* star wawr* ^faatfra 
afcatfc fa*tfta«tta f»rfnaw a*i *t*t* i 
•nwtn c*i*a qpi arft<<r 1865 5ftr»i 
«ratf¥s ‘<?f**t cat a ffta* to’ ataa 
atfaatfe* «TOi*i atataa f #ft* ataat* 
at** atat* at«r *r¥tfaa a** acttnat* 
<1 atfla’t* <*a* f»rt* ’ft?* *t*t* car, 
f**far*t* **{3 taw ftata *i 
afat-r* taiatatw i . 

•fRPrtl 9t* aati ataalS a>*j ’tfatafrss 

ant* i 

caata* ata*$t ataata * ftaa*a— 
cat** ¥*Jt**fa a-ac* aaai fataasft* 
«rt*t*ji #ta *tai*nr faafca aatata- 
atftt** atatnaata* ta**ft* nWa 
artit* wjta i <ata aUSc* *ta*»ft* a<ai 
ata ataata, fcawffa* aHaitaft atatm: 
are «tt*a **—ataafc att* $ ajfan 
atfaafci *"afc caw cat* i 

fa<**t**i *H3* <«*fS *wro* *ta*i i 
*&\ att Stm cat*’ *t*a c**lta fait 
ft atffli at*, at* a*a « at*a 

«tat alatfa* alal «rt* afiajt* *t* 

6 


aft* i flat 32, f&* 44 «r?fas fiaafa a$avr 
teat** ataV a*t« ate* i *ta aaai aat* 
** ca, ffca l * fiai 25-a* a® ataafe facara 
ajtan atafc ai aataa ** fai flar l-a 
ajtlta* aai aai *t*t*. fai artfta att* 
aca ai at* ata at, ca aatar fafl aai 
** fa i 

*lf3* ataalS ^ca aeata tafaar afa* 
afa^s aa i ca«fa a^irt «aaa awcn 
^tcatsai aai caca atn i 

afa caca atcna aai caca att fata 
fsai aata aaca fa^3a aata^a faaa 
atfaata ataa (18-19 )—aacaa 
af«aa^faa*i catcfe^ ata^fa at, fataaa; 
fa®fpia ajsrca i fawftaa atfaata 
atataaa: aatca aa ai w aata^-awra 
atfaataa ta ^fca aa fa i artcaa 
a^ata a3atl3 >tst c^ta ai ai cfta, *aaai 
fasacarc? aai w*t ca, catatfaata, 
canafa «ffa ^atcaa t^caaaai ®tcaa 
aataa famaa^ fta <trafa«: fat^caa 
aftaf-¥i ^tfaatcaa i 

^ftarCfa arfa^a catartc^ atuta^l « 
arftaf, f*13 aiTO atari i fawfcaa 
a^ca aai art< a a IS nfaatal araata 
aatl ataj i 

29a^ ^ifa ftfas •w-mxg’*, al 
m ca «a, «1 tc«a aaafa aaata fa»i i 
aifcntcaM i ¥faata ^a ai aaatata 
firar aa< «! af^afraa at^tai Tffa^tc® 
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faw 4twi Otitis fan 
c*w f life? ^>fi*ti facicsi, "*i fafaar 
cifttritn, 4t? s’t *r«fa ^Knf%<! w 
itu ftitvti *\ ton lfw« ^fati 
icwti *>i c* wic=r f cntntc’ft^t siwt 
nsfa fafrs, fas i>t9 sw n«ti 
arse® nr«ii n fait«t? ton $fac«i 
s*N *n fciwtfa* iHwPli •rfwtiv n i 
it«fa*fc ifa <8M*, $fa® frsjtfa «ft*tsi, 
sststi cs crti untail-^si •ftfas si, 
c>fa cirri itsi$ fa ^ ^fartci ntf? fa® 
it? <®iiigt? £ ^fasten sfit fgw 
to cm? stv. ci c*fc-r %st<tf ton" 
sfas ss to cs cirri to mfai-fe«TOi 


fawt* (24i iS, 6i ’l.Njl 

c*t*r cil i fawNt* csfawf H 
w wti. toscs* to fag c*w fa 
fcfre, ?i frwtfa* gfcwpti nfinlt ? 

rtcgt*. i$fi>i sf 5 TO*fci 

&ftll ¥«IWI ii i iitri I&II «WN 
few* Stltll Ifgic* fa»N TO* 
fcvrtfsa * ^gstfas *n—c*r fa* crc* 
TOt*S TO&I wtvi^ *rt*fa sties i 
i^f5 faerts-f*crtftcri fc*tcit% *ci fafas 
gws TONssifau «slS to ssrffaiN 
TO* 4ii* fag 'sties *rtsw to *i cii 
4tro* it*, <**ii fa:*r*iti in errs 
*ttw i 

TO 


«"ffS1 IlfrfeSfe 41 fafc&Itl fafarfl, *fa*t«1-9 
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c*rw ♦ttsata toi 


4* totCTO TOt*fe TO TO TO*1 ^ml, TOf®1 ^F- 

tofc** TOS *TO1 ^TOT *1 ^tC3 C^t*ft TOftfa ^tTO-SPftra C 9 M 
TOTO '-toto -sftto to 1 toto cTOttTO « TO? *t?fa-«t?ftsra 
TO*t* W® *rtto $TO toi TO «w*^ *to 1 <to* ms *ito 4<r* 
cTOttTO **TO my cto nferat TO*tc?ra to c*tt=n TO 1 TOtsi ^ 
«ftottoto* *ttwi 'astro c*tTO« *m t%®T— totot« cro cto 

*TOr wt ^totftro TO c*ftRi TO 1 

TOTO ’ft’ft TOt* C*l TO»I *tt«f «t*=R *$C* StTO SjtTO ?lfe*! 

.** cm &s to to to, TO1 to to ft? <*to <iicn TO*f to 1 
life? 9 ! <£ffs TO TOi c?*ra ^pcst to cto— c*n>t 

4* toro 1 *f® *fs *to ^ to cm to crot 9 ttu?it'Q ft* 

life STO* *HSt?r *tto CTO I life *$« ^$1 t?fe 

C*toWt«fM* I 

croi *rtroi to* to sjctot to tori mi, p^-ta^ 
*flfttro wc* 1 '®t^i'?i «rcror% ftft*ra TOfa-atTO* totwe wto 
roro rom cttoI mi 1 iflW toc* ^ft**i cntw «w ifflii ^5 c»t^ TO i 
ftlfa TOtoi* *tw *n*tro *rtroi 'astro to «t6ro to 1 

to spro to ftf®ftrtoi otto roai qtwiT* *ro ‘croft 1 *ttro *s to ro i 

3JTO TO f*Tf*S TOStC* *3$TO^to *tW ®ltTO1 ml I roro *ttCH <3$ 

cro to *mroi (Aw witwj ots c?esi to 1 *titoi to »rap- 
TOrrc to ^c* tors *tTOft to *tmi, ^ro *TO $ftl *itc*rat 
\p»r cw **1 $c*t fifsa ttcTO to crow, 

•ttTOi «rhi ^tcfiife wrcroi ^nr« 1 toiWto *t«n *tc*?f 

otWc?^ *»i*t*t^ *ftroh ’ivtoi 'fets to? W* *fe 1 

**r*to *tito 1* c?rcro sm «rfcf 1 ««fe wftR f^tosj SFt^ «if* to 

•ttroti OTTO *C?R 1 TO! TO, TOtftTO <WC* *TOt*TO *ITOH 
CTO- TO I *fcTO 225 Htfe®T I OTTO «rftTO to TOwftl CTpR 
Wro mm TO* «R »TTOf *!lTOt«ftc* cfcsf TO f^C^ TO TOtflITOt I 
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•fa 'i falfa ( 24H 64 ^<01 

*it3?t$ifaT Pt? vtUQ i »rfato to 

^"fa 'Q ^4ty <TO9 fafa*> qTfw* Cvg^ m *(pt 

cw\ *imt«fa ft?! cm fc*ipr fcdt &-<$* *tt* c? m 
tm t%c<i fefr® «ftc$ i 3fatfa?t*t cm *tt??t«fac^ cirg toi ^i^t^st? d>fa- 
atfa *rtto crevi ss—totttcfo spf stwtforfa Rtffc cm* <4. aw.* i »r 
PiPlt <*lt **1 | c?f TO91 *ft$?[tS Q}fa* Vffli \5t?Tt 

50-60 *tt*t trs fpi, tosimtsiri «t*fa to <at ^aR i 

**wvtw ttotpi qfatfeit m «rtr* rr pit *to *rmi «rfo- 
c*ttoi ^t »rat m i «rtottot* im *tfc cm 25-30 ^ $*m to 

K«TI CT% fefpS fr&W <DW ^ *13p *t«F*Tto «3 I TO- 

*ftwi c?TOt ^5 ww c$i ^tars wtpi to *it?TO TOpws vm 
cto TO I TO 9 !!^? faTO 25-30 $cifa siwj f*&m 

•it’WtW *1 CTO WA* TO Rtf'faf cto to I «|ftotfaTO TO?1 

«ftw» «fl$ to cto wj to^p ^ to* TO^tt’to? to cro i to* *rc?r 
toto^ ! ®rt3j is i # i *toi mm «rfa *rc*tfa*, f*$ to*i 
c#s w?rt TO*, *Hr> wtro to-TO *fapi* tot 'srfa m m 
’’to* ***i to i to* tot *r&-# toi *1 ciifa? m *i topi c*w* 
to* to faTO §u$ *t* f *t* cm *i i cm *toi *tto toi 
C*( r *®I €t^ m, »|^tC®T CvtC^ *rf^ ^rs ^TtOT facw?f ^t^tsifa 

to^ 1 ^ <5?ii *fwi uria tot m m ^ c®ti cm 

w*i ^nr—^t *fa«, m ^rfa to vtm c*i ^ ntnw «tc»ri 
to« cvifa •fat^ tef 5 £®j i <flt cflr^w *toi trs f?it, w, 
*fa3?, •fafapit*! «r^i ^ *ttm to i 

cm itor tofa TOt^Hh - c*«n nfei *it»it? 

^fliifa C^ffafa ^**f1 I Pit TO <TOt«F ’•PI ^719^1^1 

<3lft" fa to* fftTO <TOR ^C?l f*Ffa?F *&&-<£& »Tfa^tH *tfac*Rl *t^t far? 
stto ?hi faetwv^i arm, lt^ c*t^ **? mv\ to aipri uws to 
^ Pfa * TO TO jjPP PR faFt?£^?1 I '®t?*T? Pit *ltlT9l 

Hci fasl?^ ftto PR *ftl3WI fa? *w? « sttPI* H? I m 9|*'®fa 

TOifa pfnt4tfl to fato ppis[ c¥t*[ ^rtift fa^ft *m t, «tm to « 
«lfa Ollvft 4CW JftTO TOtf¥ 1 fatot *TOfa *t!(7£* 

ijjltl Cf«? 15? I 
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to*l fa to* m to «to—**retto tol* 
^t«rf?r *t<?t* itwi *«J cm to* *'** toto fr* to tore ton 
Jit 'to c*pra *rt?nsi frit cm * 5 *rtoi 900 to«r *w toaR fa 
to* to <4F\fk *\—Jift to*tft cto’ fato^l to* *tt**t* 
c*to «itre i to*t* emu for-c**^ <to 1,091 *t$»r--tot®ift* 
cm ftto'a* fafato *i^s i 

*tt**Ttfni tol* TO ftl^to 'STtC^to* 

fattofTO* *t «R ^rtot^f 3 ?—0W. ft. to*t* JWn frt. 'Qto^fe I $t*1 
to*1 cm to ^tre* «trejre* to 25-30 afjt* c«f®s ftttoft* 

tote** w to to tow i wto toto to to! sto*i ct, ^:re 
to* c*u $* fa *t Mfem to *tt*fa i Jit ** *ft**1 

$to to ertfe mw feitottor to* *e* fcre to i 
&rettotre* *wr c*to fafato to*t«ft* to »tttoi <:*f$« 
itorfafte** q*i i ^tottor m* m vme *ti**tre* 

'«sto m cto *itto fai «at nfHi* *t*i *t Wi i 
*it**t* *c* re**t* *jtto to to i $1*1 tow- (i) to*t«fare 

$%* to farem m to «it>m?! to 4*1 c* to stto to, 
c*t tot to i (2) 4$ to *iretc** m "sjrt* <®i*to «to** 
4*ft fato fac* faeer* mu fare ^$re *tre i ^.m c*t*n to, *rt*to* 

fa* to wt?f 4*ft **to <to i (3) *?^* sR’Sfa C¥£*t 4*1 fa 
f^<« *i* i «rft-totoi 4 pf* fae* ^t*« 9 rft^i-f^fN i i toisj i 

fr\fa *tt**t* »it*t*T *t* *1 «rt¥f5i- 

«nft=i wv\ *t* i anafa ^ «ft^i *t*. ^tot* f*to ^ ^ ^ to 

t> 

**c* *mr*t* >rt?t:*T 38,4827^ *l^i *ri^tOTt » *ttft*tfr «<t 9 rt**t«to 

jr*h ^*ii 2428f^ i *tBfj-^to Jit m *rorai i Jit irw qfrs *m 

** 28,700 fa\ i c* ** *to *ftot* ^wt* eRt, CTt 

»l* *|f*IPW *l1**t«t*I *** f^C* to JI*N OWtCT CW <1^* fel 

*rtc*n *t^i*to*ini* toft «tn c^*t ’iwrtwstpft si»mi S%t?i 
*U»ipra 7m «im «i»t® mwm flSipmf* •twit ^ 

cto tow i 





? faR w *rr«rfu ^1 'sott’FtstfaitCT wsj *tt»R 

er*i *ro crorw* «ft* w*nfc cTOt$ TO«n «itrc i to to »ito 

4SR TOll TOito *ltoll «(t5 cTOtt?1*tC5 TO* 

icu srt^ « fcto fa toci cto itc* il TO1 TO—ci *ito to itoI i 

CTOH o$l «pls 5 f, TO to* ^ttcar to =to *\ 1 evil TO 
to *tC<^ TO CTl»lt^ m CTO, TO to TO TO «to i to 
^tiTOIfatw* TO^fa C$1 CVjl to Cto TO* ! TO C$1 &53 CTO »t®& 
1CTO, $C1 <4-3*1 C*1 ? 

dft CW &33 TOt$ TO ^JtCTOtfaTOV *Wl% StTO 

V I ^JtCTOttotCI* TO* fs$t^ TO TO* I to $t* TO 4*fi> «ITO 
«w toI TO*n, q«w §$rtf? i TOil *ra*ft <sr:toi ®iw TOfa 
CTO ^itoi fi|f « ft 6 4tci *to stowto TO cn* to i «&* 
Vll V TOrfJWl I *VBm VB *ft<ft, C*ft«Pl, to, TO, TO®ii «l*f$ vto 
TOfasTO <4*$ 1*1 i i*cto TOtot* to *f*wi cto 
on « *to to i TOc*tTOTO*ra torn TO 

TOftot*tc*r cto cv TO to ?tt® TOi $tl-*TO® i fefoMpic* 
TO <4*fe <2ff#H ^ftf, TO* 1*11 TOTO-to1*l (Photosynthesis) I to 
Gfflifllto TOI W*l*f ^t%®f ®i»T CTO TOl ®ft-TOto <2tS # l TO* TOTO *TOTO 
( TOcTOtfatOTI TOIC1* TOTO ) *t«J*ft*l TOI TOtlto faFTO®ItTO TOI 
feTO* TO «|W» TO I to <$ttotto <4*fl> rn ftTOl $fo? TOtl 
TOc«r <if««)t>i to i «rf^i <wta i 

«l]tWt*lft«tPW 5ftf >RSr CT TO' WTf«. 

c>i^ ®l$-*raifa® fcfw «rt^t« d»w <tlw «JTOif to 

TO TOc^?i *t?i «if%rcTO to wt®c? i TO c*& tei ta 

TO i vi to TO (to TO’f 

«r‘1t¥WtfS«WI TO I TO** tol to TO «fTO* TO C^l I wtOTI 

TOtiftTO^^^tfhtwctot, croi Nitfr^rtw cTOcwtTO to vri 
TOwtocTO^ito to TO^rt^ $tofr&$«TO m toTOc^^OT 
to ftft* util i ^itpwitfi^tcv to if? w« ?to 
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Is* ws to*, stsor oito^o to ^t?n *ic* i ^TttTOtf*TO** to to « 

Ifam oi* «n*its M? 1 *TO *tTO TOl* s$j* Wwl ** I 

*[$c** wfi mt«*it, sitsii ci# TO ow TO, TO*, c#:ii TOfo* 
ft*ts to *rTOTO *c* i oil «?*i®r <31% « Ifl? *ff TOsrspjf ^$TOs 
**fH* *1 *@jc* TO*, TOc®i our# wto *tf**t* *tr* i 

TOtcs* -ntc^r *Kt* ww TOtTO*i* toi to to?, *j*M*®!i *n?ci i 
^ oil <#«ft* ®PT ** TO*t* i TOI'ft W*T oil w*ll *ftTO f?TO* *TW® 
?* i wm *#?tl ^»k*j *rtf if**i TO*, TO?* *t«# iwi to rnfas 
TO%*i TOtfc* *t*t*ft* «rf5pnt?r cto citfa* to< TO*t$ **i 1 *c*r 
ail *Ttf#f**tl «fto TOTO *Hcs TOt*i **ci i fas ^irtMmnr 

^tawtirti to s%*r «rc*t«R i *TO fte* *?fa, to* |«jtf?* to* 
••trori to, toi st m «tt*t* fcfa* *** $ emTO m faro* c* 
*r#cts to itw, oil *rt%w# *nrif**t* «rnt«R c^m\ cto 

*t*t®l *fa TO *Tlftf**t* TOTl CTO TO, TOt 5 # *t«*11 'Q*>tflf**t* 
*TlTO S9P TO OW ®r*T |fls ?TO ^5*1 C?*1 C?£* t ?frf«, CTO TO11 
*ttf%f**t* toti f**t*r *c* c«rtdtwki TO* aj*cTOt s:* «it% i *rt*t* 

«#£* TOTO tfftgl #TO ***t* to stfftTO ?* toi c*rr*l, *tt** Isnf?* i 

TO*!tl aim TOR To I TO* aim «1*TO *?t* TO*t* SCW TOT 
citl ci# TO, *t*i **i®f cTOi, *tt** Isjtf? c*c* cto to* i to 
TOl TOTI *? TO, TO?* TOstfaTO TO ci# ci# TO i TO®# TO*1 
c?*fl, TOTO UtfMn, srt'ewrl. Cl# Cl# TO, To?, cTO, TO® CTO1, 
c«tt#twt*i, TO IsTtf? ai^s sTOTO toi mw TOc$ ftfSis- 
TOT TOtiT i 

TOI TO# we*# ?c*T aim ntrtis ics TO* i ^ 

*m i#s *1 «r*tf*TO ict i ai^^ cst^« TOttf «rt®i* fiw cto> to*, 

c#i *r*w #tk* TfkRTOCT* ^f«*s* i an «PC*I CTO* <2ft% *i 
TOI TOT® TO*, Sf$*l C*5^i* »iwt 1 if* TO aw ailTO* stm TO’ftfs* 
TO # i*i TOti* **TO TO# sit^t TO* wc«** ail TOsiisi sr# 
**ci i stltTO cm TO c*, sift* stc* c* *** **iTO*t5TI, 
Its® tel, C# ** 'STTO* 5|TO m «Tfsf*S* ItTO *f*S 1*1 
OBI *t*«l 1C*T1, ail ** TOTOTOl c*c* W» •Tt*ft®l*t* *t*t*#* 
TO< ail 1* i TO ^st*3# C**tR TOT*? %** *ri ^t* 5 ?- 
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TOpfa to 4* to?19 99 1 «mrt m cro *nftt 9#ta #99tft 

*ft to 'Q «rart» *TOt99tTO 'srcf^fsft i*& =to to 9 *ttoiP®l aft 
to «ra?$9 5Ffa*i i oaft «rtc*rf%^i, *rto *to orm to*?* w»i« 
tfft <49$ TOM «T9t99R 9F9 $to TO? «U9* W9& oftto* 

<*TOt:9# to $k?» ^itoTO totas»rtot9 <*9to toTOft «T9 
arfTOt* TO9 :to <s#s $9 «1 t# 95 9tFT «bto 9tol fawtft fa to 

*ri?to *ro ito cto ^ stti to, to tomi 
^ tomsm $u *9to to toi—<?to tofc **m 

«ft?to *ttort c*t^ cro <sri% 9i to «TO, c*p»i «rw. 
to to «i)9? TO 99 *tftTOtc9 ^to*TOt9to to TO® f*f%9 *tTOto 
TOttf starts fato fcTOfc** «ft% 91 ^to* «i? 99 *t?lt<9 C^tsfttC* 

9*#1 an? 9*9TO *W®1 to-~TO *tol TO I 


*Wfa?t9 


f»tof99l TO «it99l ^tfatol 9ffff9 9PJ1TOE* 

fatof99l C9M 9®!l TO 9tC* I “NFlWl CTO'S «RC*f9 CTO«fa *f? *1® 
CTO«f*I9 TO TO®® 9| C9C9 9C9*9 C9C® 6t9, ®9* TO* TO9l 

toto 9fa 1 c9 99 te9 *m< -rite* toto C9t* tot? to, 

TO?9 *t*tot«to *t*?t< 991 99 1 *tffat TO C?91 CTO. 9"B*«f9 
9tTOto (tW9 *lft< ^ C9t* ftTO9 9*19*1 TO I C91W9 9*9 <SfTO*r9 
TO TO TO$rTO*t£# 9fal <*991 TOMTO |«ltfw 9t?tC9J «ll9to 
■*99(1 cmt *itTO9* fefroi *r®9i 

tatofal 959# 4C9C9 A* «(9f CTO I fa&®9 9tC9 C*« <49* ?t*9l 
*9#5 <*<TO1 9V I 9C9P C9« *ft*t9 *f99l*l ^*t«tf99«tC9 C9^ C9t* 
ftTOfarl 90 9tr*l W?C9»f99l «tC99f9C*99 <^f9« 9ft:TOH C?91 9t9 
*11 TO 9Vt«W1, ^9« m *9, TO to 9V ^1, «** $19 fcsrtf? 
C991 to 9tc* I ^9*sr ^ ^<19^91 f* '*t9'« 999 C9tf99 
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croe cwi ift i ®tw& <j$ fwzvfc ratfc® crI qfa *i, 
fWStW ?®* *f?PtTO ^t*tf Cl tn «1 W I 

s®* ®t*r.TO *tfto to c*rn cto—®*. TOft®, ctftffo tortf? 
w ft?te <*ra iw ntw *®*«f9T TO® fr*ttTO i rai <?ntft® 

*rvt«rtM 4i\ ci* ®f*r*t i c®rlf$* *fa*t?r f%TO* fswtortfar 
=?t=rt T|tW C«ftw CT* 1V9 TO* TOTl TO ttw 
I CTO® TOfl CTO WfM TOOT <t Wt*rt^ OTTOTO 
iv?:? *rotfc ft*c® TOfaT to aw* ^ft* ww to i ct® ^faTOfri 
foftr** ®® TOtw* cro* €?:*f?!t ®rtaF*i cto **1 to i to* toi 
TOW CTOtf*»l, ^C5tfnWtf*«T, ftWtfi»»l, f®K*TOt^ 41{ ^®Itfa I 

ci ^*»i TOto to to «ro, ®t*i *r* 3f3nt witft® 

®fi*l, ct® ®f*t*i <4** ®jroiW toj uro^t *itww c*c*r r® i 
3# CTO« ®TR1 Cf ® ®ft*1 *TOtSt TOcTO®f®1 ^ ®f*i*t®f*!* 
fc*to ®tc«ra «r®t* *TO TOc® *ttw *TO *f? ®tw* fe**itw farafl **i 
n®* sri **, ®c* top cf®*ft*t* *rtgf c?<n of* ^ Mwflfai cto 

®TO#®tft TO TO I 

«3TO fa'TO.fasl «Tf®CTO **t® CMC* 11^1 Ct® ®ft*1 
cftrof*nr 4n ®tf §*r* TOc® to «*w ®t*l *tc® «tfta® 
rt® *fi*i fofa ®*c® sn *itw—w^t® or*c® to i ftfcfsp* ^rtft® «Ft*cTO- 
®%* ®t®c® *to®1 to—® t$ iftM *tc® fsfofr* £®fa TO 5)1 
•ttw, ®t* to tow **1 wt? i 

TO *tf® * Wwfarftr cTO* wf ^tRf® ii f»r, ®w 
cIto® t=i ^**fsi ® =ftsn «tTO ^rtstc^i «t4c® 

?t<n f»T^c*%i c?rtcn^ ^t? 6 ) 

frgTOi ^mRi to ^®lH5ific«nn 5ft5j ®tw w, ^ «t«r ®tHt®- 

^l&® arc ®f^in:® «iirto *®i wi to i 


7 


*wtw ftTO, »n*tf1 to® ; sr^hJl i 



%5 W\W faw* «l* CWS91 OT1 I fcg* TO CTlfr W 5 
i <ift ji^ot *ir«J 5ft 4ft 3ft 2ft *i lft «iwr fte* *rft* *c*t **it?rcst 
cgtsitc?* TOnrftgl Wik* 55 c*ft wwft *1 55 i c*t* 
«&** fcga ft* sot m*i ftwfnrtt 3 • 

1. fanf*lRg C*t*l«f»T* TOT OTlsjft »m«1%^gs r 

( g ) cwto, f^w, c*t*a, fap*f Jg i 
(5) fafarft OTtfom, fljtftst*, 5&lf*rat*, faf®*fa i 

2. sfe OTt^ C*\®lft* *tf5sM grow ? 

. *ifiTOR, fafags, ^iMtOTg, c*rtri i 

3. ^ft «rfgft* toj$ tiwft to i<w «pw **ite *ftg 

«itCM?f wi* TO TOF*ft c*t*t ^*ot tswftl *t^* *9 •, cg*fa «it*t* TO* 

9WOT* gtt’t ^ TOW SStOT W J5*f5l 9t^* St*f TO I 

(=?) TO( )*1 
( *f ) *i ( ) *? 

4. Cffift *lft? 9®T I 

io faft* srtfs *wmfts intro <st*raian « tot groTO *tf*g 
c* s rf*( 5 ft c i srfroro* <rotsr*, ft gt*wtal « mot gt« to?— 

20 fa^t? 

15 fafct* 

10 Wt* 

Sfofct* 

5. cgfaft gft? *g i 

C3itg NH 4 Cl-fi gggfa TO* toji; 

6*02 x 10 23 
3 X 6*02 X10 23 
6 x 6 02 X10 23 
9 x 6*02 x 10» 

\ 

(^g*~ 37331 ? gfoj) 

mm *hw * wm w* 


* gtst t*fWWrtLTO fifcfirtti frfror, *Pi¥tgf-9 



<2W 'Q 

^«iiinnMiii ' 

«tsf s 1 . ^ fa fa feTOtw HfSr r TO* »!■*&# 3*55 i 

®t€t <?m 'a TO*ft bra, 

<ft*si: 2. cTO&l fa ? 

>rc*tsr$;TO \q sfaijfe! 1 

ton; 1. ^ ct tofttlt »uqntriM TOtw* **c*ral ®?fal i ^ 
*\wvff. •&&* to «rmtw3ta TO *rc ^ntTOt $« «rt:5i $w* tot 
c«ft1fo, *t*ft< TOtofttsfr, fafas TO* fa&tfor *t< 5 t« vffTO, 

*Tt®tfnTO * TO1 *J*tcw *1®* wi **TO i fafca ctttoi sjc« tot n*, c*it^ 
* wtTOra TOtvt®*. to **i s*i ^TOt* cqtfci^itoTO 
to TOTOl* f?* ftcs fe*ttTO«f*ra tot fai fa^ *tt«faT c*f*i to i 

TO* tot *to* c*wi TO i s«i t5 to*& TO1 

** I CTO CTO f«-H TOR ^t« 511 *ft*tg* gfa * *1TO31 

ra i TOw i *tt*$ toto to »r«$ *«*t 

trow TOt«rc i ifNtifTff tot fai%su«t% *ttf «tc«r?r TO^rfast* 
fafai «r*t* i wtoi w estate wfat^TOtcira §*ito to i 

TO* 'PfaTO* *fat^ TO* TOJW TOTOCSS1 C3 *R C*tC*t* **!& 
to, to ^c«(t =rt^l wi c’tcfc* fctera®, w, tows, ftotjwfwl «p*fa* 
to *«i cro nrt* i -n?p, cro *r*fa TO fa:*R cTO^ «tc*f 
to to ^ «tw* TOt^ TOl tjfe TOtft^ i <4?mi 
»rciTO* ^jtft-aj** cTOTTO TOTCT *1 TO® w cTR*ftc^t«r 5pc®r to 
*pfaTO* ^TOI? *KTOt c?5ii *rrw i & *r<t #Ht3* TO c^ic^ m\ 
TOTO wc& »itTOl«: c^«al i i^c?r fkm at 

c<%? fat ^r, ^f?« ^ 5pc»f to^ TO\*w fa^i ?t»i to i 

TOfa*TO TOfac« fam T «1 !5 I «lf 3 Rrt* w& TO 60 " 
c^c<sr® «t*rTOt?i ^tft^tfl to t5 c>rl ktai 

W !H i TOTOtfl aF« »i^ ^?c^s m cTO TOt*[c?« 

TO1 TO i ‘flC'® TO*r fa^T^-fa t5^ ^c«f ^1? i 

#TOf*w ^«u «w «ft^l9 ^ItTOL TO «l#TOft^* 



J 72 Wta * tofa t 241 6 k >K «31 

wrt^tTO «utto to i wjtto* «tstw ** 

&C* m I vlfc fa* qt'GSl ^ WtfcW *KW Wf^** TO TOW S*R 

*t* I ^tft?1 f*f ^t^T *t«tC* TO CW ffof, fc®fa ^ I 

wtwft *:to fawst* &TO *t«tc*f to *ti\* tfaTO wtcw to* *tw 
mm to i 

& 5 *: 2. wf c?ffifi> wtatro c*t*t«f*ra wwi «<wfr *tfifw TO i fifes 
wi«n ufc crtwi to i wtTOufii* toj cwttatft*, ^fi* wtft, ftto 

i 

WtW W5W^tW W^I1*T, WTO TO!* C*5* (Purgative) fit* SW*JtCTO WWJt*! 
fawtfr «fTO I iMfil C*tTOTOT *(to wfi* OTP^fwsW TO *TO* 

CWtfafW fitTO *3* SWtTOl fa S&TO W« OltW* TO I wtcww 

sTOifai flitw wtc*. wfwfiv *tfira to witw *rocft to wtt*t i •roc** 
w4 cTO cwwi to *itc* i wtwtfi, “fftcww fipro ww*lfr c*t«, cto— 
ftteTO, C*tWl^fi>»f Wifi* fewfefet*'® «P4 OTW TO *ftCT I 

<!& cwtc^tw 'Sjsrasf TO1 TOl*JtW *TOt* TO *WSt* fit* TO 

M*r * wwt«tfi* toii i *rftas wwret* *wTO *i csktw* wcsl 
*8? um wrUti cwftirt 3* **, ftw c*mwk fitotreltto wtw 
«n^f& wiwtfte* wfec* *tC* I S*Rt®ffi fc*t* « %W fwi wto 

TOtapts l^twtw Wft* « onrttrotw firsts wn^c^n^w wtat wts* i 
to* j^lcs scto to* *rftTO%, *1* m vrewihr fafefcn wfe i 
froi c**ttw* »R^tw c^cw ^rtc^fw n®n Sitftwtw® 
cytut^tn, *wf*twlinrtw ^ v*\ wt?i i c^ wt 5 * c«tt* ok iitkwtraw 
cwtfrttw oifww^ritsj wti, <?k wtc^ VRU^la wu»rc*i% w ft^wtw 
»if^« ^ fwfiR W* to i ^ ^nc?r « 

ftC¥ $K5 im* ^CfWllCT® fa\ fas c*wt*cw ftai, 

^1 ?W5lt^t C*Z? %fa *<& ^ TO I cm* wt«1 ^ fetw' *1 
fwflt m wtcw *ntW'H«r»tt^tw wtn wtw, cwwfw fwcn ^«t\i w 
sw frt—wtcw m w ctfitto i cm\mw fWwtw cm *$ cmit*!C¥ wi 
W c«m»! CWWtW 01^ f^l CTOtTO® f*fwtw CTO ^C^F Vfl <f 

cw^tw cwm>i» k^cwtcw f-mi cucw^w w 
ft«w wtwjCT atm c*tt$it*i ft«t« to ftfww n;ffifti«wiwi» ton 
to* faltl *t«ITC* qfo*t wtow »icw f?» I 
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4&1 CStSfl ?tfl$ C\ C5tS *t?H Cl$Tt®I fasts 5t*t 5?fr 

?e*ft <& m ^tssti &*P\ mtw *mfa> ??,5W faitofa ^c®r 
wtara stecs c?f*c? wnt* m i ^ fan fa stc* amfa 
m §'$' c^cstsrs® fatse 4*ti> ?t?i *t ^«^t? ibmjp itcsn 
*W9 fa mfc fa'Qs ?? i inwfc ?*ri «pf i «4& faa 
fa^ti C55parc5? ?tsi ?tc* i 555tc?s sfa c?fa (iiw «fa ?®it 
55 ?f*i (*tt^) i j& sfa s-'stc? ^ ?w ?tc* i ^$mt*r cest5 Clt*t5 
citfa fat? 5tuc5 c*ts 5t*t cici qpi *z)s \ «n? c? sfa *?# ??, 
»tt¥ 5»H 5? ?faf*TI 5t?t* ft? C*C5t?C?$ fat? c«^t? C*t5 5tC*5 
5W C?C1> C5C1 S* 5 Wt& CSC? <i^tt> S^fa fof? SC? I <i£5 ?5l 5? ?Mf*l I 
*f?5 wt? <*& CStCl 555t* fa S^lt® ^ 5? I 1*5^1 ?l55t? 
fatffo W felfiffo ^1^5 5? <H?? 55S5JtC?5 *15? 5^t®tfa 53111 
<55* «t? 5C5 CSt5W?t? 15t< « ?VWI 5? I ?fa 5C5? 55F 55t^ fa 
5*TCtfa 0W&t5l StS-lt&fa 5*11 5C? ItC* I 5*TCTfa S5f 5C? 5t? I 
4CS* 5*H 5? C55ttf>t5l I 

5*ffa 515 5t?fa 5?, »15 5®F3ltC?5 55? 5t<$1 <5* 55M« ?OT?1 
5W ItC 5 ? I 4? 5W C?fa 1ft? S^fft 5CS *ft<? t 5WtM? 55? CSt^t 1?§ 
It? <5?t WtWW 5C5I 55^Tt1 5C? I 

Ut5$«5? CW* 

» 

* tsfft&fct? 5S rtfa-fafa 5Jt« §C»l*$fa ; fats W5, f fat«1-9 


( 1t??fat? *fal ) 

1. (5) C5t?5 

[ 5¥ 5? *{5 fa fsfa Ut5 «r?5tf 5tC1 I ] 

(?) 5rt®5t5 

[ 55 csfafa ?C5l It? (Alkali metal) I ] 

2. ?lfa55 

[ f?PH lit? 5f%tww? nfiiti ??f« «rts 47 5tn i 5ts 5fs?t? ?ct 
5tC5 i%fw«"5? Ifif5t1 Wit «rtl 28 5t*f I ] 
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[ 241 At, 6k wn 


3. fa) W 

[ nta?, m ] 

(1) *tt 

[ ini, ntii 3 

4. 5 fafcla 

[ faferi itf* mtitl® Ufa 

2 CO + O, - 2 CO* 

^SlK CltHI Cl, 2 ®fa 1 fa*J WC1 1 ifa «[%*«* I 

itgw 10 fifeti i fan mtft$c®s wcw «rcitip=i 5 fifcti *if%c«rc=ri i ] 

5. 6 x 6*02 x 10 23 

[41 «tl NH*Cl-4 «f 1 ? HfaTt m 6*02 x 10 s3 ( HFtdtcmH *IWI) I 
cm* NH 4 CI *lps 6 fcf *Hrcfa «itcg, 4* «t". NH 4 Cl-4 niltl 5 mn 

im 6 X 6‘02 x 10 2B l ] 




$fas*r 

=w cm mt? naaafa mi f*r. 
15. «nfc « 4H. HfatcsR—ifrata 

h:u hichi ^rtcn sfaw ifiai 

toft i m cncm 1 uffctu £<sfa <s$ 

ifaw 24:i *f**i Hitci fosfa 

gtfc^fa *tofatcm (25 m m) 

i^cita* afaci or«ii gem 1 

ftfipl* ®#i itcissfafa efcifamuri 

CllSf ®1: HIHCTtVHI C^Htftfa 4 hm 

mu «frs an m «fa®rci fe*rw iftn 
ptftci «wrfa ^t5fw?r ifci srcafa 
htih'I g:*rc 1 

urosif s»*t imw 

cutset itf-rii 19. 5. 71 itfifa at® 
9&1 53 M*Z$ 4ll8 mfapi 

Hgtl fa cfc-R fcm*fl l cm hct 20.5. 71 
*tf*tt wtfPtetfa «nu m w 1 
«$* iU Hfa -21 cntfonfr wtft 
mil nvw fcfa ufam c^, 4& 4il5 


istifa tin f art^-2 *t»rt«Tl 

mm war:* c’ftgci 1 

faf«s *A\ Hlfafa 
ifac# maita ca «tn 1*1 

ICTlf, fat KJfatClt <«t *ntf fa, 

cfc"Rf5 *rtitwi mi f 

mi Ca®tfa **!l gl CA, gt<-2-4« 

5fa fec=rs« caH I wm c«ftgc® ifa-2-c* 
Hfasfifa citl5 fifatfttti *fa **f®ap*i la: % 
VIA 1 

wtfSrwi fan® 1962 »rt:ia mm w- 
argtfasfa *it^-l if^fapa dl^{5 c«?f^. 
fti wm c^gam ^tc*r r 63 

itwa ca *it:n nff-l-iia m 11 c*im 
ca®tfl cimtcatn fkm g:a a\% i 
2 ^c t% ^*1 cm *rtitw 
Ay 1 1 ® hi nw cHtfwra^ stfiii igtin 
fintcH i^5i Si® gncg, 4tm 41 
catu AU I iK-1-41 'em fgH 693 5 
fmtajtH 1 

5tH HOTC1, ’jMl l*m ltfl« 4ff5 

flii ^*t<ari cm it<-2-ci it? 1 icici 1 
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5§fcv*l $ 1971 HA K?f1 

[ cefi:*f (c&H-^l) c?^1 

frncf i «ngfe vnfafapfo *iw =n?tt 

w «r» *t?rcs i *rfrifa ^ m fas «Rtwto*tfa 
'sifiiff i <*r: »i: ] 

OECTawW qpfMUJfil 

’Wf® f^i®1 C5f«f-«Jl cafrffs «ftEfa ?t*[ C«tw^ AtCS 

«t*t!5^Ttn^F aWw w«ti fantis i ntints: 4v, ^r«r<fait^ «n $nhn nfal 
*fw *t«w cBtc«r it*i *it»n C6t«r-«$i *z& ftfaistc* 4 $ atm c*«i 

wttflirtfa ^tn i fa c&M-^i sjtwtw sststiV 
(Conjunctivitis) I $C*T <*t1f« C?<t1 c?«fl, fa-tt *t* w Ml 
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Wfa* fait* 

n?ta, *jt< natai atlas atn cntai at? ft i 


®tit?i antataftcn ca na catn attar attar 
chi at?. cn ®ifa?t? atm® cBt«r-*$i 
rate’ll =?ta? enta ftn %fo «tf? ft i matt? 
aatataften cam cneitlft *1 «tatn fcaftlr i 
fit* ft?* fata? aw n?a « n??®^? 
*!* nn cat* *1 eaten "atari® ft? mpwi I 
mftn, mfatn®, at®l cnat at? 

c?tn ntn mai apical slat? c®tn uftl i 
ifaataft acn ftn <a| eaten? vtart, «tf®taaa 
* ftatat?? ftt? atm awai-amm 

«a?a ®#fa®# «ran ft? fefcnf i 

ntaatftfta? at®, «i| catlll atft a?T 
«rtsi cat* cafatl <aa<, cafttl cat* *n*t®t? 

fenfa® ftatni catnft ca «ran®fta 
wta* cn faat? fta®*cnl i 

cm-®tl ai fnarttf NtliBn ?tni *a- 
«!t , \fl®fa (Conjunctiva) afftt^aH® «Wt? I 
^fatnfnt*? mtmtfnln (Cornea) ft*1 C? 

ntnl mvtjfc cam a (a, cal mvij* 
csttna nt®t? «r®j®a ®tn 4*15 ®<n 
farflt? atai ^t®taa a® mflj* ntt* t 
blfa* farwtar ata *awtaffr «1 <aa 
<<?! «r?tft* *asrr<f>®tliSn atm «?l 
cattn? 3 ata nn«*i ft*it, csta ?iK ntn 

at? «ii < 4 a* cm cat* ®atn® n$t® 

/ 

ntt* i »al ra *it?t<ta <f$ eaten? ata 
‘caartfaw’ (*if®ajn «r«fK na*l ai atfa- 
aratf) i c&ta *it*i ft? ®£ata *t?l--*a- 
«»taffr*ti *r®ma ca v* fnai *att?, 
cntsfta ft®? ftca *r®jfa* ?v Baton 
y& ?«?t i fnai-anat? «$tf®a ra 
c?tn *?*? *ca, aca f? caa eaten ftf 
•feral nat? nat? fcnfof ftri’ll *fN 
,ft? ^ nwa nanen a^ cant? i 


( 24 »t an, 7 a n*nn 

«aaa ft, faftf ftata ft^a fata warfa 
(Conjunctival haemorrhage) n^ 3 ® ae 3 ® 

cam at? i *«! wwii at® can 
aa? nfen i ®ca <ca? «? ntat? ftg cal i 
mt® itaf c^ta nf® vt ai I catena 
«rtanx ^satea c^tn ent^ fa:*?® afn 
ni®?a ac? apan: n[caf? a® <«a^ 
at? nc^i dll ^ant? batata na c®tc?a 
nt®i at? i cam? ®tn era nna«ft 
«a*ia « facta aplafaa at® caal entf i 
>«na ft, cmc^tacra nt?lfav 
nt aitwaitaf vai, ^a®ta «r?f® nna« cam 
af? t c*ta c^ta c^c® ntaata na «itata 
ftta «[tca i c^ta c^ta ajft 
catn ataata na ft§wa nn« cstta artn >n 
entna i 

^tat«r^ta #lat e ja atatl ratO- 
®tliBa catn ^na a? i aitftntn 

(Koch weeks* bacillus), ®?Ftl tfi®f? affat^ 
(Cocci), |a*CWI ®tl?ta (Influenzi 
virus) «t^f®a afatl nfatan®: catena 
na I ^attaa antatat c?tn-®ita $ 
cntal aflat^««nwi ftft®aftn ftat® ?? ft i 
^tnt®®: «rnata *ai w, ca enta ®tlatal 
ml eaten? ntai i 

^ftiiPtv ajft«a cstn cat^ fa: 9 ?® «in « 
fn^a aim cata^ affttiai ®tlatn ata^ 
nfaattn ntw I ««| m at fngla aajft® 
aflat^fn ?t®?t? na»tft® ft? «iw nttata 
c?ttn atmntatn cn catnt-^t^ ft? n?t® 
ntta i n^atna <al *iftl 5 a w at ata 
atntn cainft«ta «if®tata a»ai nan ??i 
catnt^t 5 ® atft 5 ftrwa c?ttn ft® fata 
(?) cn «it?l *ac® ataj f?) csttna 
«fn ai fngfe canica*cnnten eaten ?i 
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%*&> i97i ] sRsrkf mim* 


*t« StC«t (c&fH C&SfS, SSCSS 

¥tn^, s$, s-isi |®itft ) *i*ts cs*§ sR 
'nsssts®!**!®: ^ ns vtsnts nt® cssts 
ns fsros cstts cn$ nt® *itnts ®cs ®t¥e 
cstniaFt® nts n^sta nnjtsni ^tn i cs 
« 1 C¥ ^tapt® sjfc sR sss-®«rs c&tcs nl® 

Si CSS <SSC5tOfI fC*!C«Sf1 nt®CSStlS- 

cnstcs si cstcn, ®lnoi win cs^ii *?ic® 
ntcs si i nfsnts ¥stn si *t*¥i 
Res cm =*c* cn^ sjs$® ¥stn si »tf?i 
css fsstns ntcs cn*c«n cs«si msl ®tn 
¥oi ntsts Res c¥ce cs®si ns—-ns 1 ® 
*st*i sts sis s^cn c¥«»i «fts« i 
stai '*iw$ ns Is, ®tcsa« seal ntssts 
n«si fefe«i n®Rs^ sntstst b*ic® 

StSC*, ®®Rs SSS-®SS C¥& CSS C&tCS 
St® SI CSS I sis retor ft® cssts 4CSt^S 
ns, ®tnw nf® ®tn *cs $cs cs«si 
fcfc® i n®i(*ii?« nt«sts n^ifa® sftst^ 
si ®Rstn =nn Mtw stsi 3tsc® ntca i 

cn$ «f RcS ¥H¥ Sts ¥CS *lfSStS ¥WS 
SftnJ»l RtS C5ts ^CS C¥®!1 fsstss I w 
ntn ^t$-g?ntcs sw nfap® «w mat 
nsS ¥¥ (Normal saline = l 'sft^ ¥t*l 1 


fHl 5 sprt ) Res fts c¥*icn« ®l«i ns i 
*¥ 4¥ sics $-f®S g*ft* ®f® *«l Re* 
?c® ncs i cm entsta *w css enfs 
«^SllSt-l¥ $SS SJSniS si ¥Sl ns I 
catena srnia nRcsl* ¥SC® nen fsss- 
asft «tf«ws* fnntcs facts s'W i mt¥i 
catena cs $« sisnfs nst ns, cn$ 

^SS«f»l fSCS 4¥StS f4 5-StS 4CS 'StTsfi* 
CBttt «<¥ CSM^I 4CS Rct« ¥S|flS{ «S 

sc*i Ernsts ns i 

esten ststfss ^ss srs^f* ncs 

V 

StC¥ I cs\*1f Sl^S STS1 *!SS (Protargol, 
Argyrot), StfV^CStc^tV, C’lfsfsfas, c^Sl- 

sl^fss, c¥tSJlS¥JtrSf«l» ’llwtcifetsll® 

3®f® 4ss sjsn,® ncs slcn i cstst^ 
fsst^is SCS^ ¥*!StS{ I 
«rsen n®# ¥cs cs«si ss & scs ¥fs cs, 
&SS®fa CSS «fhs SC® sjsnt* 
si ncs, n^slt r&fn^cns nsts‘1 

i «rtnt®^c® cstsiS stslstn scs 
nensj ^sststss css «rs<¥ ^fsn si fofsr® 
si ns i cs^s ®t<r c^ca^ cstn 
sttsens sesj fsstss ncs sis ^ws ncs 

C¥ts ¥S-¥f®S W StC¥ SI I 



WCBI ^Tt^T 


atr<sa aifftca «ttfima ftcf ^tftm 
ca f n^j a«ra sitatcai atra nr? m«fna 
errsifila ^jt^r ff, ^i feaftva nftafta 
cnn ^5trn« nlS-Mra ftaata cffa fenta 
fsn ai i nwt 5 ! fai ftasi, a*ra®faa 
ajtn ^ttntraa ^tfa ajtma^ nata i 
«i tntwa ^a artn ami 13 9 x io 5 fami- 
ftfeta m 864230 nftni a^ma ajtn 
nfantrna fcnta fcatftss fata na cam 
cam f tftm *m ftaf ana? ararf, atwa 
aim ft^a ajtrna aca aw a? i cana, a|8n 
afaffl'jsn'la «re<s Tfst afcsa (Arclurus) 

aitn ami frfa aitma ntatn «*i. '»i<U 
ntstnfei ’li ntntntfn atam ifit an* csa 
ajfn ^r?tca i ^satfaa wf« catfO 
awi (Aldebaran) ajtn ami a;t<a ajtcna 

«iftfain an i ftnnifa afwfa *ivfa 

^rts'i aetata (Betelgeuse) ajtn ..ami 
fi*i ajtraa sri' an *i i f ta ^faa 
atftta fiftf® orjfet an* raff (Antares) aita 
ami ^rta ajtrna ate? sta-n* an 
jft aw ^faafa f**w nra« ^tatraa 
^rf ^atatm faca cwr® ntra i 

afma ajtn nfaatrna n?faa fai 
faata't fa^ (F.zeau) «m sftata 1868 
$tm i nca 1874 altta? Ilfta (Stephan) 
ff^a sstfa 1 ® naifatf afcaa ajtn nfa- 
airna cell fraa i fai saaa ami-taafai 
am ^ftwrf if (Objective) nfaaa ca^i ai 
atfta Data $ ften ntfm fafa firf 


ntcaa fa i 1890 #tf aftefnna (Mich- 
eison^ nafsr® aa"*tfa* fcnaraffta 
aim nfantn ftaa i nca arfi-saatfi 
at®a nfeata am afmia 

ajtn nfaafn fai wa an <sra aft<aa 
aitn n^f'Sfca ft<a fai n$a fa fam 
n®fata ftifa ancf \ 

naa fff §stfa^ afeata arta 
nfaatrna na»r®f6 ffam, an ^tarrai cars 
ntra i <n$ nasfsr$ ar«H?a\f , i araa 
^ftinwia n^ca ft? (Double slit) 
aufta fra ^itcnta ajf*Etcaa (Interfere¬ 
nce) ntftrai afaj^fna ajtn nfaatn fai 
fa i 'ftenta ajfseta ftrf am, asi n(c3 
ntai fitcatf a i fta wntnea aft «f f^i ftn 
cfni ata ’sra mat atra, «fm asif 
Ikf i «ln fra fam caai atra, 
^ r iama arai efta «fma f?a 'sma 

ff 1^1 ^nra ararf «aa<% Cfta hi <®ma 
ffj&l ala ararf I «arfi ca W Pw 
<®ma ^nta atari, «trf am fa aww^K 
(Crest) ca urn ftia ^ma atre ararf, 
'strf am fa ^aar-ntf (Trough) i an- 
>M 'fa^ ^a<r-ntma fe«rta-n«ral cn^ 
»aftta era i na na fl8 a5af-n*trta faatf 
'$aw-h^J (Wave length) am fa i *aaa 
ata fai aif, cf ta faa fntnra ntntatfn 
fen cam fmi i ataftf fatffn 1 ® ^ 
fen catfI fur atfra i 'aaa nf j 

f am <aaa ffffft ata mat atra, caatra 
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anif-qtf «t*ta|Ba «ifr-*rft?i »uf st^ta Si s 3 ffc*-* i 4*itc* Si 
fwft^ tn fe«rt¥-nOT af$$ Wia an i»m S a $fi> «npitt *ft*it¥-fe*1 (Coherent 
CW* I ^tat* W W«ft *t¥ C **\I ^tcai, sources) ¥f«F ¥«W, fW falhKI* 

cvrtw <$¥fi>a '®aw*% ¥(*tafSa wr%<fa F c¥t¥t¥-¥W «rw aifopta *tfa»if : ¥'» 
fc*ia nr?ci ¥**i *¥fca <$aw ni? awalBa *w i cw$ Q *wi S t «w S„ c*t¥ wU 
¥W-«!tWa TO fifos ¥«** I 4$ 'BR^H ^r*t cto$ te»a «rt«t¥-fe^»r cac¥ ¥Ni> 

*«itTOi TiR«faa r^l fcarn <w ww wr-^1 IW1 w-*n?) ^ Q 

ft 81 W nfa^lfa® ?£9I <£!¥$ a*n fV-?ra ftft« TO <<a\ £ ¥tw «4¥|B 

** ajfosta (Interference) f CTO$ «ft^t'« ^rt«lt¥-CS<rtS ¥$ TO I ¥fa Q-*a •fltfT'St 
«at¥a «Tt¥tCT *1*R ¥*?, <??(*$ ¥$$*! ?{8 R ^ p ^tM S! 43* S. 

¥fif it-fKtr-r afti *ti, wana 4¥fea w-^W 
to TOa ssTOra nta**tfa¥ iSifantraa TO-nrna TO fafa^® ¥*, TO ^ R 
to C¥R c¥ta ^ p *l* ¥ra*ta csafa *S to i 

<iW c^t^ fa®*i «rtMtfov5 ^*ft3 F nMTO-'TOl *14 *fa 44* 

«RT|tW C¥*1 3tt3 ¥«ffa i§®8*n <n^ «f¥¥ta ^l¥ta C4¥l lafa® ¥f«l4 Of*H ¥tc^ I 
caata ¥1»14 (Fringe) ¥$ TO I <a«R TO ¥41 atf, ^tWt¥-^PI* 

0}¥t« f*TO «lt¥l ¥t¥ 3TO4 ajt*I *lfff- faslB A ¥tw 31 CflW B Tt*R ¥31 
attend mf«t* I »IC=r ¥31 3t¥, O TO1 <4¥[S TOl I <*$ ¥3¥ta ia3l¥1 ^I£?3 F C¥t¥tn- 
^t«l-«pft¥*i ¥wa «rl%w (Objective), 3t3 <bw «at8 Q ittaa R^fc 5 * 

F 9»c»iU¥t¥t , r-« ? ! (1^^ fsa) i ^ nfs»it¥ja ?ca ^ Q ifw ^ w:a 


F 



lsi* fbOEl 


9|\C¥ D fwi <i»¥f8 Pt^l, 3ta ^WI Si W I <«3ta ¥31 3t¥ } A W B 

S» ¥W ijjB >wtnl¥ n¥ f5^ ^*9 ¥tw^ ^twt¥-^*w ^ ffev ani 

(Slit) I T\m ¥¥| 3t¥ ^ ^a^l¥l ¥«a ^W1 I <*«H F C¥l¥t¥-¥t«I H¥f5 »a 

«if%*ir¥Ja ca"t ¥Ift¥^l |ca ^¥^1 ¥C?f c¥¥ti¥ ¥rwta ca«ri ^C3, 
c»itf®al¥ ¥itwt¥-^vr at<n ¥£^11 ^ *K9 c*i«rtc¥ w km* cm i 

»l¥ ft? A fit* a aatwl PfCI D '?W F C¥t¥l^^¥ «lta ¥t*li C¥¥l 3tC3 



390 , fwfa 124-f 7l ¥<<01 


ill I $ C¥ Vll WtCT «*twtf¥^ 

wticw itm 

if* ab «iffcwji o 5 * 

C¥t«l 1?H ¥H, J Tt*ft«*l WTtf*lf^>« 

«nti'¥ii iter 0 - A wi ^twtr 

SUF-fcitfr w a *tifl s; «W Sg f£$ $|S* 
Jl¥ I 

m«R »$*ki nffai ¥«i cits ntw f Sx 

Sg fB* ^t5fl Jl* ( «r<|«s a ) % 
C1W *tWt¥-feiPIT fo$l5 A clC¥ B 4* 
frr¥ ftci fit* «r*itfTs> ¥ii nt*rc«n i 
ail at f&$ii>C¥ WU fa^l JflU li«| 
111 ¥11 *111 ¥W %-Jll mv¥ 


in itic¥ *n,¥i¥c* AB-4T u? 15* 
ntitf i 

4ltl 1C1 ¥11 ¥t¥, ¥t«t¥-l«.I*|l $f¥ 
ab fii itn iwi, ¥<h # <m iti fififc 
l|«1 I fentM ^¥11 rtlf CTH Tftt*, 
Mi nt«f a-mi ircis In? i *• 

<51 Itl ¥1 ¥C*I a-41 lt*f ¥PN 

Wfc Ml itl ftflfc lt¥CT a-1 it* 
^<1^ Si 41< S 8 ft? ^l¥ 

¥C1 F C¥t¥t¥“¥W! *t«ll *1^ «lf* ¥11 
itl I W 1M ltlC« 1W, Ml lt¥ 

—■ , ---,.Isjtfrl «K»« *t»ll *nf 

2a 2a 

«|$9 fWl ¥tcwl ®-i « Mfn Ittll 




C¥t¥l>T'W *lt1t*ltfi 1»|W ¥1*11 *11 
«« lt*El, ¥<1* F C¥t¥t*I-¥Wl *t¥l 
¥nfc it¥ti i feat’ll fs$j& w A 
cic¥ B nli vtf iwtfi* iti, w 
i C¥j¥l J T-¥WI ¥t«11 ¥"^r *P «ll ¥W 


*« b man * 3 * id, *tl drii ¥iw *c« i 
*tl 4*f& ¥11, AB $m| 5 lif fvv^lB 
*lfl^ 4*18 *lf¥tl *t«t¥-*V[ IT, W 
ftWH ¥C 1 cm cntf, <1 ?C ¥1 C¥\fl¥ Utl 

14-1*22— 1 



391 


*aarcara ^ 


1971 ] 

<fl*R AB-C* aft qawit C*ta a^lfla 
am fttata aai **, <sta am 
<Maata feafafe^ a^*acaa *mtcar frf* 
▼«1 atta j afa ^ swtiaa <£«* D wfal 
*11* <5ta <$? 5^1*5* fofa* 7Tt*[ d-D0 
an i 

^tm: f%a a*ai«faa caffi* am 
0‘Cl cat*'?* c*tc*ra atmtlfc wtra *rt«al 
art I am ^aate*! atsa «rf«aia ! ja *ffaaa 
ca^l **ai 4*tai «ftat«R i *tfaaa ca3l 
aata §1^3 ai^rcaaa ^afa&a* aaifea 
fag&l afaa^a (Modification) aiaa I 
fcfa $ta afaafW aaifoF® ataiB a'fa 
M 1( M a , M* W M 4 oq^fg cg^sta fcn* 
^tm *taa ( 2K fear) urn <®ta *m 
araa uq^lB ^aafa*! as i ^aa®i a^aj c^c^f 
«rrtrt5 M, - ^as m 4 *Kc*i «wa 
«mfa® **, *m c^ft M s «w M s 

*tS ^a^’PCta «?f%caisj (Eye¬ 
piece) fat* «rc$ i M, iiiai M 4 s<f«i $fi>« 


•timfsa* faa ^ta 5 ® •tfaa^a aF*i at* i. 
gfa Hi sfr* *prf a* e. «« w»* 
c*\Fw am *=*122-- c*f®*tai 

e 

afawR ftaw ww1« 

«i1^i awa am afaatiaa aa*e-12l" 
caarea i afa A-5750 A. U. a*- ^st* 
«it^fa cat fa a am *~ 0-047' i 

rs^’aiisfi snr, nra «o^ «tifars a? wa< 
aitar afaata *si a®a ac*ca i aa^traa am 
ifsattas 'sita ^aiS aarf® ^tca i 
a^taa *1^ caca ^ta 'Stt’rt *ffasti 
^tai ata I <srtr vca ^ cat%- 

fa^ta caia fa^fa 5 ® *Flfert nfaatt fa<a aai 
ata i <1 ’sja’sta afa ^ aataia <t*a ^a*. 

4m*s «mi afta* w ^ 
i§afa®t*5* fafaarrt afaafa fa4a ata <*t 
aatara sMfa®t 8 ia c’Fsjaa afaata a*ai 
ata »«a* ^1 cata? Ft^a a?l «sa a^raia 


aita i 



atfi> 


»?fta atffa c?r* ^tw *t#¥ ♦jfaa'fc® 
^i, atf*i, atfs, nt?*, *tfa Isjtft 
fefw * «fa «wr$a ^rata 'e ?wr* ir- 
fa^ft ?t*fia ^fa*i sr^i 

’srt’jH? i ^fc-nstira fafipra c^tai atfea 
c* «mt*, wt?a cto 

fV ’®*i c? *at® ntc*, *tt*r 
«itatt?a fas* t «rtrn vww 

atl5 (Clay) fa ? 

ntf5r^ «wttf ciftSlre fas^-—to?« 
«£$a i «rt*fr, feifv l^srtfw Zm natttfa 
itat afo i *rt*t'?- 9 i*5, *ffa*, atfa §«jtfr 
c’titif^i nw?, nHa ^Jtfaa 
^Jt*3f«lft*t*f « fafa?? C?h «f?-at^ 
« ^ta^faata ftai atafafa? fc*ttta *ifi- 
af«® « fimfta sta <4* c^ftr* 
•Nrtflf nfll* **, aft* **taat ati5 aw 
«ftft I atfea a$ wi *wi —■m w? fafef® 
*aw aaala’si a*t*n i 

afts? *iTt< *faa ?! «wta, <w 
atfS —*% otfv&fa ?ta*i& mtaft* 
?*ntcn ^i&aHt* nfa?5 *ii aa?ta 
C*tfata (Trileolium castaneura) $H? 
•tab? *ta c?ai c^cai ca, wta at?tafa¥ 
wbfafer® atiB * 
uitart ca^ <m\ «ntft$fafa« bfatatfc 
(Kaolin) <n r « art? a 5 ? c?a ca, fa. 
fa. fc-a ?tw i 

fafo* «rt«fa atl5, $®jtfa 

fSrca faftfc nfaaM sfn, a ?aa fafa* 


rtfort* at^§tc?tfaa a-i nfafaSfa* 
aijtfa® fafars *ai ?a i <str* atU ai if 
aatttfa «rraa '©a «wj *ai ata, caaa 
^fafatritaa $®Jtfa I 
natotiftia arttsa «rtatca 24 afcl ata 

*fqsaF^l 60 ®t*t «rtarfat? »w 8)° *fta? 

at^> ®tt*f *fal>a (Insect pest) §?a 

®rt$fa ati3 at natctfa •fala'i aai atata i 
a'atwatn a^ra *t««i faata caa vai 
aa i fata ataaiS caata ^wi i 
at^at-ra atft at 3HJ fgw H®aai ata 

(1) atft (Sand) 55 

(2) ^tda all (Wood ash) 7 

(3) c*ftataa (Dang ash) 16 

(4) ^taa (Paddy husk ash) 58 

(5) ataw«i catata ^ 

(Cocoanut shell carbon) 100 

(6) «jflfta (Carbon) 100 

(7) alfe (Earth) . 83 

«Utf*r5fafet® Wt^f ^tWl 

‘afnt^fai atf8’ 'sitaii fat® ntft i atftsfa^ 
af{5 ai ^*ti “!tn ’Ttf faf^rta w §a- 
catffai caa^tfl ®rtw fafta ^ta aat?« 
^j^-*T5*r *ta^^tat ^tatia (Bacllus thm- 
ingiensis) at«r ftf^fta fltaff am ftlt^ 
’t^a’Fat’fttaa atwaa a^sti «ff« 
tffis 250 arjta ^ta f» s i5tf ca<tl c?c® ta, 
4 at? (caaa stwa cnw» 

*?I*eaav afaT ?^^lt?ta ?^1, 45, 
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aaati cat#i, aa ) «& atsa^ TOai #are TO'1st a^aai 75 to « TOatai 78° 


atw at i fife* to « TO%a a'lfr- 
awa ®aa 4$ at®a ^to*! fata a?t#i 
stoi TO®at*a ftfe* to cat# ?tsi 
#w TOfa® TOata TOra 
a?tkatn# faatw at? cTOi acata i aas 
nm at®a f*TO &)TOt®sft®)a at®#$ 
#tWF a*tta#l wnri TO'®1 wttai, 
a*aTO *a «rw# wat i 
c#s?ta TO awaitntta (afla*) ^ 

SFtita 4# WlHf at®t# #*t®TO# faltW 

tefi #aata aatat wa #ai areata I 4 atw 
TO *ref#a aftfiat caai atat i 

at® caatt#a«i -*■ TOf#®fa# «rrtfn® 
3 ^#aa -» atawa atr* fiftrwai [6 
a®t ata TO a< $fat® 3 at®s Ffw ] 
~+ caV®#aa -*- cataf wfwi -> aaa atgc® 
## #aa [ 3 a®i aw 110° cat®wt® ®tca ] 
-* g<#*«i -► to ?tTO i 

4aa wat at# #at*fa® at® #tfc-aTOa 
®aa f#®tw #fa? #ta i at®t# 4|®tw 
afataftt#a atat #at*fa® #ata TO TO ®1 
cataa #aata *R ®1 <saW#«tw TO ata i 
#tfc-a®¥ nwaTOttaa aTO ®aa ftca c%® 
at«ata aaa artm TOto (Cuticle) 4^ 
alls cTO af*at#a foTO aattf ai #a 
»w afta a'faa 4$ at® #ti?-a®wra atalfa# 
TO'®1 (Moisture) Cltai TO *W ®#®1- 

ca? TO** faafr a* i TOTOat* TO%i 
crta*l #*t® #*t® arc® #tfc*tn#TO w 
fV* to cat## a*a^ afc ** at i 4^ TOata 
*at? fo® TO #1®-a«# to TO to TO 
a a «rf«r*t* wi are? ^at® are* ai i 
atftf*# TO%f€NTO to aaata 
catfti a?ra TO 4*tw oratrai acal i facaa 
2 


¥tnaait® i 
aa)#t#ttaa 

««ra sta 

a?w ata 

aaa 

(awi 



faata) 
atitfi# 

faata) 

^Exposure) 

(Weight 



loss) 


4 a®i ata 

5-33 

o-o 

16 a®i aw 

23-30 

69*0 

24 a®i aw 

35-22 

100-0 


’naa ie rWcaa <tWw a^fa a’tt^fa'® 
atf5 fafaa caai c’tca ca, atc?ja cTOi, aaata 
cntaFi « arnjta c^car t5 TO #a caa i 

Bacillus thuringiensis afH# aflatlfaftta 

^ atlS tow ^ca caai cnca ca, acaa 
TOapa 4 ! c«fc# at’s-tei a?i «rtai ®ta?t?t, 
afiiai, ^aa, #f# <1S-nTO* 

«fc#« at® ^ c?a t 
fntafa® at® #\S-a#f?a #it#ai cac# 
atwi^c# al^faa «ra^ta area <aa< 
facaa to ft# naa*caa c* i? TO caa i 
aa»t cac^ TsfVca c^ata na ®tc® afa atf& 
«rcata aai aa. i* aW faa TO afc# I 
aatifi® at® a^a^atnta it?t« 
ajaata aai ata i -mtaj care? cto 
afaata #a:® aw, ate® *ai, atft, a?- 
^fcl ai ateaa ^a ai atca I ^lata «t 
at® “ira cfw fan «itai®c¥ ar’tfaca * 
at?K?i aea atata to TO«tca 
fafaca fac® aw i «roa afaata w*a\ to ^ 
^tfspata TO TO aia ca-ttc® ata i 4^ at®- 
fafaps iwrtai aWRra aaa 

cat# a#i ata i to nt&i aaatsft^ta caat^ 
a?ai ate® at® caaftat eata ai« 

[«wa®5 #CSF C.F.T.R.I, Mysore-aa 

fa#S fw i caa# ] 





9*9 ¥"i 9 t if fit* 55 TO i 9*9 
TO9TO w ftt99 TOr «rt^f^> w\ 
if * froftw *9 i ^1^ - 9 w w TOt 
im ¥?ffa fftl 911 ¥"iC99 WSV) 

9t ¥"t9tW9 $f9 ¥1 fitfj TO I CfCTO 

topw *wji ¥*t*rrf 20 * «rt* 

23,000 to ftafsj ftTOf: if wb 
* rt^ i **iTO9 ft TO*i 

ffa 9t«fi TO ft ffal 9jfof9tit9 
fasti ** i c9etos 20,000-vfm 

fei9 TO9 TO TOF TOtfPTtft* 91 
awwtfi 9»n ?51 arwtffl to* 

C9 ¥9l¥9 fjl TO ¥tw f*I1 *9 

to i arrafa? to* «rht:?* wifircw 

CfCf Cff9 WTO 91, fTO ¥1 

;ft ?9 TOt ft to i *rtroi ffa< 5 ii 
fiffa cftfti "If affajTO feg flffal— 
C *ICTO 20,000 f*lt99 TOtftfa *ttW 
«r(fc to « finrv rcfftf i 
«tt cm to TOn C9 *fro* if sfa, 
toc¥ facTO: to iifan fMtvrw <si 
w* *rr=r 9i i 

niWti cm cto *9 wrtu 
f-Ww TO fro TO, wtftw TO¥ 
•ftfl* ¥t¥« 50,000 TO9tf ftfacf it* I 
*fa< « fiffir cffTOTO TOrfiri to 

«W ft fad ¥t9l few TOTO999f9*9C¥ 
TO TO TO fra TO 30,000 
CTO 50,000 ***|TOf ¥WP ft TO w 
■«|fa9¥¥ CTO ft <®9CW9 «rfa««fa9 ffcffo 


TO to f*i* ni fro 5»ic« toi 
fWf to * tot wt^hr «ft%« 

arrahsu fra *C99 fftitafi to 

WTO ft*R to i witfl faft 

TO* 9tfa C93ft99 *tC99 9¥ ’ll 3 * 

9E9 f9< ft iCf9 9C¥ HTOtW "Iff 

oritwi tom fro* cTO cftf to 

ft if ®tto *tTO *tTO TO ii 

f[f¥3F5 ¥C9 I 

itTOl if-^5TO5 9^ awdtvr 
«to*« 9|*9 facra TO^ *itfJ*i fifflTO I 
«rrt a cftf ftf«TOf w toi ar«*rtf9 
«1f 49ttf ® TO itn I TO^tf C9?| 9ti 
arratf9^9if9 fwr-ifti t5 f* * fMtUfs 
WTO9 f"ic^9 it9t9 «9f4«f^J 10- 4 
Ci. ft. *#fflTOl itf9 TO-fc^T 

«rtf 30 cf. ft. i TO TO if«n i9tra 
cfftwTOa fTOf TO ciCTO 10 u 
TO^i «9JTO* «9C«f9 «fTO ftWff 
TOU (Viscocity), 9rM *ffi9tftTO, ftftt 
TOto ftcitff ^stn f^v ft ftcifff 
TOf« fWittfl ^i9 ft$9 TO I TOt9 
TOcilW if-¥9W9 w WTO «Rftf 
(Adiabatic condition) ft W TOtfffS 
f9 W ¥1 ftCTO f¥ «TRwF fi¥, TOiHf*. 
9jffFt^¥ f 9J5|f«¥ *91 faiftEtt 
(Absorption) CTO at«TO9 itf* TOM 
f?J ffl 4ffe«| TOt* tit(9 ft 

ftiroi ifiNtn *« TO i ftcitfto TOf* 
ftfjrff TOitu if* *c91 ftnftm TO 
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C*la aftJta* saata wta <8t*it* « atfa* 
arta aaataw at«n ata i 

atai fcntt* <«l aar-^asr at *ai at* i 

l. ^ffSr^F festal arf6 

sf'fat’lts* "far« atatlte* "itafa 
atar nttfaj atai rs^ a-tatwa, ^®st<, sa 
a ?t*ti , l' *?s*fat*1, ai&caa afra*, ajtata 
a^raa foai a^ata attw ai at^a a*« 
aracitia a "ata a?t aat® atta i ^a- 
latata a**la aataa* M^ja aifa 
arsftatt® afaafw aa i ^aat* %* aa 
^sfr«, «rta ata* fafafa&ta.M^ja 
Watata atai afatafaa *"*ta at *ai 
at* i 5l^a*®tafe?wa »nf*® ®tl 

’fjftifecaa taft *$ca* fata -far 

«rt*j®i jffai itfyca atai *$ s^ca^lS 
6 ca. fa. Mr « *5 car* fa- ajt*rt<faPii 
«n*fi> fn®t»ia cals fatla (la* ffea) I 


2 . a*far *tfarc^* atari 

apwftt ■*# (Magnetostrictive oscillator! 
a fa C*ta arat-eVa^ (Ferromagnetic) 

•fatttft fofa «r« gw «it*. asftta ®ta 

• 

M<j» afaatfa atfci <a$ atott* artt<- 
d>ltN"fa (Magnetostriction) at*! I '®Tf* 
«tt* aai afa—afa c*ta gwfsrtt wr 
tortfra nfaa^a *at at*, ®fat»i ®ta gwaa 
•tfaatort *ifaaf$® ?ca i weft* n?tt«f* 
$t *4t* ate* «itfata faf^n aratlta* 
***ia at *ai aa i *** *ft*f®a 
*tfaa<£a fa^a *at* jtft csfattaH 

caat’St'fa W (Mag. Flux density) 
<w ®ta *!f**^taa $nai falL-K. B. 
dB i ] JL nfaa^a, B-* C 5 \*¥tc**f 

caatan^a aa?, JB- B<na nfaa^a, K-tf** i 
2 k *f«t® wsftt** fcafafafa^ *c4a 
ara*ta *ta «rat*rt<sa <$** at* <**|8 



sfjfaifcsr wtt* if fat** Fifci* a^ft ca«ai ac*ii i wot ^Mr f**w 
tittf nfata nfaca «rta 30,000 v^iif- ^atta m aiartaa atai mfw aa i 
fafail iaf nteai aft i ^sta ^ aa naf®t® *nafcatara i5,ooo cat* 

afc ¥Ma fafal ^flata atar «rtaa> i 60,000 a«ta «ft fii ^fa*ft«ra^ i 
vwt». afaa caaw <4^ na *mr®a «ftsta a^aft »?S ¥iw ata naf® 
«tta «n?a i ^aa aat^aca i 
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3. 3?Jt¥lf$&!ta n<lf¥*tC9 nf*nf«¥ *t*; ¥<K ¥?¥«> 

(Piezo-Electric Transducer) »foif5 WP 99t99 *tft9ipW 3tn*$fa W® ¥f¥E9, 
<¥t9 "Wircto 9¥ 9tfi¥ nfoc¥ ¥**19- 91 ¥**19 q?|& ¥9t9 i nt9t9*r$: c¥twt$¥, 

vitifw ¥w i c9 «rit^c« c¥*itn$ ** i awrta* n¥-<nt¥ 

ncfc, sstc* jfFt*rf®§nt9 ?rc*i | xgft ¥#■ <i¥{B 

nifet¥ JjSS'N $Jt*ff®tnt* *1¥f5 $Jl*lf®fent9l¥ awtaa ¥-mtM8|* 
w «w ntcs i £39* $rt¥rf®fcntwfli« fc»i¥$ft¥ ^fPrt^tn ntftnj nfastfos ¥H 
&tw« ¥W 1 »*wi n^fas nfw ^tn w I *fc 3 ?Jt*lfefent 9 C¥ w 9 fajn »iwr 

arttilvi ¥"*H *z$ ¥*i I 9fa c^Ft=r c¥«itM* ¥*, ^ nhiw w firn amitm 



2a\ fbi 


**i« bin 9i fetn «twtn ¥« vt> *i*ct n* ntitm: m&iii wiv 
cfntcn* nfc i* i ftwi 9ft ** i 

c¥ntw ns-ns fan?ft wi cftn fw «t9tit¥9 w¥fflt¥ c¥fa *¥<fr ttw 

*tt<¥T «rtltn ¥91 9tl, ¥t*W C¥¥ttn9 C¥t¥tn ¥9*¥ ¥ 5*1 ««¥|5 ¥¥¥$fo C¥¥tn 

% 

¥rt»f¥» 9&C9 I 9&9tt¥ 99¥t* I 4* *£* «f9¥*K¥*lT*r 9J9q¥ ¥9 I 

fntWl-^W¥f 5 ¥ $ftp 9 t 9*11 ¥9 1 V¥ ¥59 ft*« Wtl*ft 9 Wit* bt«!tt¥ 5 * 1*1 

ftf nfiu^n tlfwn c¥*ittni nftfa to*-c¥*itn wfo, cw—ftnt* n^ari 




afters 4* 
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1971 3 


f99* wfa 9t*ntv area, 

Vft* W V C^lto (SONAR—Sound 
Navigation & Ranging) I Pftfll-few- 
anttv m «ntit99 w «?t=n* 
qfm vt *1 wra fen* hhww 
Wft* n^C*I *f« 4*fS ff¥ nfofe^a 
*t*9 ** n*\ «t 

stint's? “twr nffe-fl?f« aft-Htl *rs* I 
<*u¥ *m vh> §ri*!ffefenta1 

«tflc«ttsa mm «i«m « 
<SfcVt4 

ftnt* rev orntni vtv c*r, nfa c?U 

Cfltfl ‘fl¥-n’ *Wi *t* ¥V1 1l*\ 5tn 

9i cm* m *wfe nt«n nf*. 9i 
rta «* *tn 9«i 

WI 99C1t9* 9«rntlfc9 Vt3 «ftv fiftefc 
<fl*i5 Tm fti *vi mi f ^ cm*fe atm*n- 
w 9*tws ifv» nfivtl i *® 
***ftt* fvntvi c* 5 ! v <w 

9tn*tat9 ntv i nto’ts: ^ finite 
«r5t vtvjwr nwton ^ vtoi toti- 
9tc* nfinto v, c^sih— c^t^ w\ nvtttf* 
mvj faftn vi tjpprv fenf’sffei 

CTt^ W *fvMl VtVJCT C**ft 

■rmifiw 9*n ntifw 9vwv wj mis? 
*& ntt* -toi mi mw mate* 
fob me* ntz* i 

W « s 6 fltmrna *tot9* w c*fa 
9**f 9 Vt9ttfl9 s^WWTCT to <rt*l CTf, 

9«rc fltftflfcl *m *fwf< f*^f* to fenc* 

fed *tC? W 91 9**1 9*91 VtV ^9t*ftsf 
*5# TOII fltift V3V fafe* *9*9 9VWI 

*[ 4 fet^ 9 miftnr 9 vc*v wts fenii 
«rmni99 nw mm ^twt* wm to* 


9t9=l 9 $1f WWfl % *t9 WlfSI I 

cm vt* c*. «Mt«rt9* mm 9?*? 

vtviw n^mapc:^ men* stofa 'ifeti 

*it«tJ«ij8 w 9tr»il-flirt c^f5\ 

rtw rw, fenca 9twi ntv 'Wf*i^f« , 5 
w i 

AjfiFfrtti :—9tf-Mj t. 5 T*l fflltt 

areg C^fsr fiifSffe ftw fl^CTt^ ifl ttfl^l 
'« 5 ? , v c^t^ ctct ^t« flffew 
r flf«^a*l f»rcfl c^^ta «W erw 

fl^fl SfHI I 45fC3 fltff 9 CflflT— 
fe«I 4CTtfla I 9fe ^catfltftctf 

an *rtfli ^^Jf9«iwt"ra =1*44 qfafraj 
Ufi r»i w* i #f¥, f^N* *ititv, 
9^fltfl art^tsf ai 

wfa« fltai ^t? I 

ent^a at^-TPi amlhw "Nsarara flf«- 
*itw wtto c*r? i 

atesfj cflwwt ^tiwi art^tcfl flfe 

•i^ffe tflfi wn *<.w i 

cat?? *r$i9 airtta-fetitn c^t5fTife»i 
r ffear Ttrw «t »iw armt^a mm 

*it$ci fll^i ati i fll *r<fto erta 

9fs ft ai i artf[¥ « $rtrf®fe»it9 
^i5 *iflrtfl fltf 9tai fi*rif|9 

nti< at**ri Vi l C9t=r ap|5 afliBt w fltw* 
9ttw Art r nix rtil apt§- 

«T1 *C« CW? I Ulfe *tflif^5fl fltfll 

p«w *R> Jir rtfeni «{ nc¥, ai C9t=r 
SnfR *rt«n ^91 ff*(tc^9 ntfli, 9M«(t?, 
ijjt 3 ! ^f99t^ fl^f« 9rwt9»f 
*f^trt9 mm *11(9 

49*1 ^21 tv I ^Tcrv C9to 

f9 *ifK 9tCV, 91 9W Vtl I 9Q|PnitM 
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Ufa 4 t?tt ft* fJtcft?t*t $w* 
¥ft? f¥ f¥ *1 ¥*ft* fltf fta*1 
cnti i 

fftar wti* fte ^favgvft* ¥*tw* wtii 
c^sn cftntiftn w e*i ww 30,000 
ffftc?* errata* <**¥$ ftff-¥*i¥* 
fta vt* am c*¥t* cftftiftf *fl ft* i 
w *i*rtfa, tf**—■*fa, cetft *u? f»nt». 
fftntf* 55, ratt*ff ¥*et* wrtfa* ?t*t 

ftvraffa® iffftnar etffa c*^ vra- 
f 1* errata* *w*r fra «l*tatc* f f*¥t* 
f «W f *1 ?? i cf ta *tfo «t?i<if tout** 
f*tt«f* *i 4*r eft* ftiti *nrti«f* ntfsjfi 
4t*ai cftf 5^ f *i *f* i c?faf ** 

^rt«rtan^s f JtfatPff (Cavitation) fffal^ 

rafts ** i f jtfatP-rc *wi errata* ¥?*- 

4 ?ftf* ftf stt*f* 3 p« sff-ffa* **i cvt*r 

nrft<* raj fjRjr *i f*ar rat** ■?£ w 
¥t* ftftt* fiifift** i 3 W«ff * 
fwt*f *i cffta ft* *rtn*tatw 

faf-i’fafa *w *tntf fc?f--r’ irtP- 
f Pfitt* etfat* tf? i errata* w- 4 *tt* * 
**i ffajtf* fftaft* irntfa cm* 
ff^i ftP itt* i errata* «*? %? w 
*t ffrt *t?Jtf *JPt? <rtft frtftf 55 
4*1 *t? 1 *<$ra frati ** «*f<tta f?«n 
wtftftf? ffift* f«tr *t*« <ep w 

ra$f *?i *rata* ¥*v ratftnn?* 
ffaftee *n ft* itftf tnv era 
^tatatf? 551 wit fpr-^f ftf ft* c*i 1 

c*s|i f«^*tif* <*P if fra ftatif *1 
¥*ti «t»nt* fitaPrtf fii^fita *1 fftP 
twttfi ft*t f*<$ra* **i ciw *rw 
ftf ft«*ttf1 ft* i ¥<*t¥ (*1 rat**- 

*tc* Ww arfhpM* * 1) *rw ifltf* fii 


1 fiwta [ 24 «r **, 7 * ran 

*t*i c«ftn f $?tit* **j fat? errata* 
*** nrttw *tatt*r «ti ftf ^ f itaft f*riP 
tfc* *? *? »w ftfrr® it? ft* 1 ftaftf 
fit«ft* ertfff « rar* flftif* Pi* 
f*t*~f*^*i ra, * 1 fftP <tra 1 
**? *v fifteftft* ^8*f ntffcc* 

itrf* ftffwf 5P1«c* t*1fj» *1*1 f* 1 
rat**tarc* n*f ft* ft* cr«*t* if* 
**r{ 5 * Pn* «*fp ft*** tafl.fi, 

*1 fc** cftar frti >sr*c* *1*1 eiftf ft* 1 
a**t*ta* f*f fft* *rt*l ffW ft Iff 
fttfft* iij?N *tf ** *11 Cftf ftl 5 * 
ff «**t*ta* fit* PHta ftf tl ¥1 Cltfl 
*1 fttw f* if* **r* *t*j <tt*-r ft* 
f* tar* f P ft* 1 

feltftiff ff«ft*ftf» ft¥ Cflf Cftf 
*tpf *iraff *fi f*t* cfw« errata* 
¥*f *j*^f ** i cf tf **®f tfr i*t* 
ftattf ftfl *1 c**l ntft* ft*j 
«rt*i ft* f«¥t** f*tf <ww ftfw 
B(ftlta* ¥*f ft* Cff Cflf «tf¥¥Pta ft? 

f*ftt <*fl& *^*f ra[< ft* am ft* fti 
rant fW c*ii Pci’ ifthf iftf 
ft* c*? 1 *f«ftif ff¥t** f*tf frtrar 
ftftf «n,ftt** ff?* wt?f «ttaftf« 
¥*t¥* fifif ertnfPv fffti f-fftf 
c*tf utitfi *?, ft* vtf *^ff mtftf 

ftP f f Pi etat¥ fttf 1 
fpfttf PrPjpl* « c*Vfff ffi f*ff? 
ift<f*ft* ittiJf 1 * ert?tnf*f* Pt**- 

CftfJI ftPlflf TO* fttftrt* (Helium 
Bubble Chambei) «tt?taff* 4ft** 
errata* ¥*w *t*i itf*¥ ftv i 
■ *ft?w* cftf—cfftf^f*ci* ff* fPi* 
*tp¥ efftltl* ¥*¥ fttPc* CftP 4*? 
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4Ti nfritcia cTiti tItu ti i tIBt 

£ti citaTfici wtwi, itntifiT fifaitri 

ntfrs th, iti *$ittTi nfiitfi 
*% sp® Ttufani iircn «t^r« itrtifTT 
nfri^T atvitTi ticti itn m$s ti i 
ntvi tett cvt 4i wtct vtiiT 

fVTCI TtET tWcti TI. CUT—’fettfl 
nci TistT* 5 *!* 'sai it£tc*i fagTi 
TCI «itff11 CVti^T ’fit! ifiifsT ti i 

VTT IltlTflCTI ICS W«1 Stint'S! TICTI 

itu *t^c®p wtfr® TtotcTi nti- 
TiTti® nil tci i 

TtifiTli—-rfa-rtTt stint's! it-w 

iW CTtft* Tfifl ifc VI CTII 

csttcitcTtn * vit «ft®1i ifNtijT 4$ 

'SIT 4CT!tCI «W CTCT HTf TCI CTII 

4$ 'sup tfcitcn W ®ti sufit tw Ttfici 

CTCT I TtTtT TtCTI TOtTT Cltt-Ttltt 
(Tobacco Mosaic Virus) *p *j( 'TTI VI 
nc? I 

ti fiufTTim tti 4i 'sit *ttitcT 
VIT Tt'stl wtltl T't'fatCT li VI Ttl I 
TtltltTS TCTII.ITl ifat^fars 

armtn tit •ftftar Ttwi cit frgjii 
T*t vi fan cat! «rfrtiif itatttofi 

Til Tit It fi>Tl H ic* T"R «t^fsi Till 

Ttitm ntftci gfrcr > ti citT «»f«- 

CltlT T*nsi itrtwi in swntw tit 
• tffcci cTtr t^cti TTCitT’fi TtifirfTtw 
IT Til iti, Ttll 'll TIT *ft$tCT ^tCTI 

CTlr-Rwt«rr foil it vi iti i 

itumri fcm stmt's! 
tit - srcitcna stfofsFii fritci cvti 

TtnrtTI OCTTfTT V« ®$ VII 4* 
Stfotfoll TtCT TtfTCI CTtl CTtl WW* 


ttt Ttinti 4i«tn vn «mrw vi <®i 

TT Til III CVTI CTtl VWI UT1, 
flC-II VI TtCTI It ^ftfcl IJI1 TI Til Ttl I 



3ti flar 

Stmt'S! TICTI TtrtCTI lf«T nfflfl 


eTti ftvT -riti cict it? 

fios vi srmtv tit ^ Ttci 
crtTtr vi IBtISct ii vi c<r«n tii 
4ti ftfvTttT vrfifti TTjfsfrvfl 
iti ti i i^itw Tt^-fsfvitiT 41 
TUftl ^nSVltTJI ftMlTtCI TfrtTI 
flftiti ii n?ic3i inn crti «r<ci 
vtTtti it c^tTit nintu filtim 
TCT 411 TCII fl^CTtTI (Mucosa) 
TCII ITT TflltCTl TCT StlCTtTT 

'sit iji^ « vt i fsnjifaii, iti «t^fr 
citcll wiltl 4l Wf WT<W Til 
TtPn fiitiT arvit'si tit Ttftci 

&sfl Tit TI I 

nfiFItTtl TtlCltTI TIT T^HCI 
nt^ci asi ^ ffMi Tftrtwi Iritna 
It *flFTCTI TTtICI nt^CI TUtT TrfTIT VI 
Iti I 4TI CVT 4^ TIT ^ TITTtl- 
Ttl f5T«fVT Ti TCI on I TI CI% 
"tfwtltl TIT finr OTfWtCTtCII TIlfTT 
fTTTf^lI (11 TtCII CTtT Ti CTtl T*l 
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?1 CgttWW TO ?tft) TOJW?H «1$H 
fa gfei *rfw?S*T wltm cTO ntt? f 

?w’•jfawrtat? ar«TO? ^?w TO'itcir? 
witroi wfatw ngtww to i 

*wtTO ?w TOtfeww ar?cTO? 
ntitwi gs i wwtgw fafa%i gTOfa 
cto «tfa?ft« to *iM«i TO«fa cto 
f^&ar gw i wjwwk ^*rlB wfa wr TOtcga 
fa<wi cwft gw, 'stgn qiIBw 
wcrw fan atwnfaw <swt?w 

wfn cwtwn wtn i «rfa?fa$ ar^it^s ?wc?w 
c<ft? eiicww <®tTOtrw cwtwn 

«»rdf«tw wstwwi Mu ?n w i 


aNprta* tow fcnw towi mfan 
to:w i fro? nw ffa wtwi cro mw fasj 
^ wjwwt* cwe?l totoi w<$wt*r fan- 
wro wtto* iw ht gnt*?tft fair* 
to frocg i few? or-toftt? ^crow 
to? wsintfa fc?ftw to TOwtwi wtfa? 
gewtg i wtfwtprw «rt8 fa g fag wtwwfatw 
aiWCTt^l n? fro g\ fatfwi « ww 
m nfwwtw ?wwtw to wrtfa ksfr gem i 
nfiftro ml wtw, afwwwVw feTOtf*l?tw 

TO arwrtlH i? faJTOCg m?ffa 
WTWgtfa? wtwCT m?t?1 frill Wtw «tfa?tl 
w I 


ww twtrn 

^wfcwsre wi«^fars^t? *rs* 


■TtWtTOWR (Photosensitisation) 
TO? TOfw? toi wtwtw-wfirw 
«rfa viw^wi i fawtfa? 5fc*tc*tw 
*to fas dil tow <rotn «tcfc| «r*fag 
=i? w fimtfa*? i ?t«*i ml wt? *wn- 
<mtiww wt«i mgfci "itwfaisfa aifantc? 
srt *& «r?t? cwtw«i to TOji 

OT811 gw i w*fc mw wtwi cwtwtwi gw 
^teTO-wfaw arstew tow wwrfatfw? 
atfafawi, cw^rtew wutstfawlB? 

"TllWWtl to wIto *itcw i «itrwi 
firottw fiw?i ??cn cwwi wti, fag 
fcfor « ^iwtfa ^t« f wtw toj c?tw 
TO «TO, W1 WC?? CftwfiliTO gW-TO 
^ft^TW ^twtw-lfl* «ffa «fTOtfaw«tW 
WTO%»I w:w TOtCTI 'Sft? w 


^"*u4» ^c 9 ! wpw arfa fe««%c?? 
?f1?c?tnw c? cwwi cww, 

^twl *ifa t ffro m gw fanw cwtn- 
« 1 «F«I I 6<C?fC^? ml Cfltnc?! TOW 
^twt¥-^?rwgw^nwtw «rfafl^5 ?«i git 
me? ?rtCTt¥->i?iwgwf 5&itn ww 
ffefa A ??tl TO TO gw I 

afTOw feriKcwt’tr cw, TOfa? ? fag 

CWWtft •tftW'g'^ Lupus Erythematosus 

cwten? c?cm w^twt? ^ttrow to •f* 
F^nTO? ^tTOtf?? «rtw wrl, «twt?i 
wrtfiw afcfttn ’twwfatTO 

wfawro gC? *ftcw I C^T TO Hydroa- 
vacciniforme, Xeroderma-pig mentosum 

»?fa?t?i fawfwwt^im wfastwl^w F^CWt’f- 
fwwtw TO1 I 
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«r?fa cTO c^t=r sTOtm cto ^i- 
cTO «wi ^fro®^ '•ftcTOTOte 
*tfflftfl ¥?n wwfa i 

s^wff «TO, mtw 
fsfoTO <sr®jtft$ s?ro« «rttt* |*tf^- 
®tc*l ^tcTO-TOTO «rfawt* TOfar 

C=l'«fn f* I ffetVTO Goeckerraan-0’ 
Leary ftt^f-T® C 3 ltf«tfa’f (Psoriasis) 
«tm ffcfTOI ♦Hife* fccstt ¥*1 *ftl I 

<n| W faTO fsfa^TO« 
^<*rm wfw* wi fetwa 
to to* to «ftitm toi toi 
cTOfifwfa cto *vtro$ ffiw 
to f^^nrhrf ntfr 1 

TO f*i cTOrom fefare sTOtm 
cto «TtcTO-*BtTO 1*15 TOTOtw 
to* TOti *pto 
«r*® ititajtfli nflrttf* ® fawt*iti 
»rlrt TOtc^r* TO 1 11 cTO, 

TO*C** TOTO*' - ® TO w TO[ft* 
fNlTOfa ifofftTO fW5 
*trrontr*i fepro* TOTOt 
**®fa*n **1 oti 1 

Ptfafare feiftfe 

TOTO-’pitc** to ci 1*1 sTOm 
fcvnr **, <*1 jjto: ^rfafapro toi 

fait ^ 1 ct*R—( 1 ) *d?tfcfar* «rf«fiwi 
TOi (2) ▼c&tutitfar* 1 TOTO 

cro itntift* n iftTO'TOtr®* 
crftfYti mi cn 1 TOw qjta 

TOttfar** c*a?tTO « TOTO-iitm 
ftfaTOfr «ro «rfaTO fatti TOtfa* 
*#5t1% WTOl TOfoTO to <n fad4 
*ft$# mi TO to arm iTO*wft 
3 


cTOTOl >flfi'B TO* I ClCTO* CTO 
*<ww *f&t TOtci ttr* n’l’fl 
«TO ® wtf fatt 1 Toot* cTOwit 
It* TfWS 5ft^» to* 1 ^51 ft9t« 

TOtt* to, fa* faptftn, itm 
1 ®, m* ’TOtc* fTOi c*tfr*iw« 
cTO«m to c«r«fi Tf* 1 

it?i cTfirw cw<n 

ctnfv «rfifapst« ^jHtci 
iftw 'gfifi 1 

^wttJK « ^Pifrwtwr 

toptto—cftw* ^rt- 

(Enzyme) fsr<« c«n«F TO 

»ltlc j ftCWtC*i9 (Lysosome) ^rTf^^t? 

^t »1 ^3|ft—(ii^ «rfCTO” 

«ff«t« «nwtc*i* ajjj 
f3?it^TO «ft? f>|^ TOI fk* =11 

TO i «J 5 5» «$ ^f^^TO-' 

^jH 4 } Van Potter rtW TO Elvejhem, 
Rouiller, de Dave, Harper, Blackwell, 
Riley, Slater, White, Harper, Braun* 
Falco, Jarrett, Zelickson, Nordquist, 
Olson, Spearman, Rees, Allison «f?5 
«T3FlV 3ft«rat* VT9 

*wtc« ^tc«r aj^t to%»pti wh ^ 
^^sftesra to Iwt^K ■rt^pitwhi 
»iwt« ^ ^ ^nds« ^cto 

^rtntw »ittc*ftcwtc*nr 

*«n ®rt=n cro 1 

W* VFt ^ ^ sfN- 
C^tC4« TOW mhs 'ftevi ift^cfef*- 
f^?1 « WttWtOTI 5fw1 «<l 
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ni TO 9rlri?tff&,it9 ^r^a» ^ fan* 

CftH TOTCafa TOfo 49 £9$ I 49 
«W9F£9 4*f9« 14 <T9t9 

(Hydrolytic) ^9^C¥9 99it9 *ft«51 

cm i 4 | wtr«ft ^tlt*ft:iitlew 9 

to*ii TOiwa 9t9i iiffi m, 9f9 m 

49 93J9W ^9fl« 459&* « 49 9ft« 
«KK W*Kt¥tt« W*99 TO&fa sjt^j 
TO’TO* 5pf«¥9 TOfiTO *T9 9*9) 9 ft* I 
«TST9t9 4$ TOfo«t« ¥t *1 TOt*ft99 fat* 
* ** «roratfti 49t^i 4| awfitTO 
TOt« *ft9t*ft99 C*TOc* iffofc *C9 
499 «tt 4 TOt 9 9 C 9 , 9 tfl *C*» TO^I 
c*a?fa9 5t9*rtti ^ 3 * 4* «rfwrf*ji¥ 
TO9«| 9fa> 99 I fipli 
9*f**9 TOTOafiW ftfll TOtTO vwn 
*lt§£9t£®ft£99 fat"! * 1 C& I 


3200 49* *t in TOfl* 49< Jrftftf TO 
9C& TOt9 2500 cm 3000 499 <899- 
TOTOafaa it9i i ??99t< fro* 
TOTOafa 9TO9& *fe99 to 
TOfaRTl 9$ 99T5 TO 99 9l I 9199 
TOWl 9T^« 9t^f»l TO 3200 9jt«&99 

¥9 «9T-brtj|l» 4tC«lt99f% <Tf«9V 99£9 
*Jft9 I 9P59t<. 49 9f9l 9t$9 999 

TOf* 99 &9*. f*9 TOTO-W999 

«rr*f4piri ^nt?4 «wfro 9ft* i 

^tCTO-^RCTO StfapTO »lTOJ 
faptt^TOt 

TOl C<ft9, TOHt9-9<TO9 
f*$ 99 ■irtPltWtPW §*ft9$ « 

C¥9ft$« 99 49S 49 C^9 ftg 99 TOt9 
^t*I9F 99 «H9Cf tl99 4f99t49C99 $99 I 



sriSffiivnRtn 

-■jia*fr»sr 


Tfafaa <*$91—9* £9£9 fcvtl, tffjftfro 
4t«t9lfil, TO <®99-fttTO «t|9 

9<t^5 t £9 2500 rttf. 18500 4rft§9 *f9« I 

fa* £99 C9tH, ^9t"H «lff«9 99 £*f 9 19 
£9 9ftf faft* §n9*k 9£1S TO 99, TO 
499 3300 49199 9« I TO“ 
4|?t TOTOafaa wM; 2500 £9£9 


£99*19 fi?9tf*ltcn9 9£9J 49 C*F£3[ 
TOt9ft99 *ft*J HttWtWTO C«9«1 tff 
« ^59^9 f999^ f^8R£l9 

^ 4ffefiF9t9 95591 99 f *WfW£9 ^*f9 
£9PW £9 «ffol9Rl 99, TO 9fW ^r»! 9tft 
9TNC9«l£99 f99f9 £99199199 9*t**TO |W’ 
«ti^ I 49t£9 &99tfr« C99tf5£i9 9t9t£9T 
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&wfn® csrfa frtnsfe* nt«faj orntwi 
*CW* I 

1*« f&c* *Wft* 

«rt*f* c?<ftc4i toc* i 4* *wj ntfecfrt- 
irrwwi to<« fafes w nc* «rt^c»rt- 
c«rtc4w vtsfa* *mt*« c«r^tc=ii tos* i 
■tfCTt¥-»IWCT* ¥W ^ 4¥$ *fat¥ttW 
f%5rtc«ffl *s*n orniwi toc* 2*< ffecw i 
«!f¥fe* f*¥<5 «tfWI C 5 *? ¥C9 

c**i *tw i 


mS i 3200 «nt^i«r * «**-&frtr* 

¥rtwt¥*ftr* wtsrt^ *twt¥-w¥*wt* 
rtntcn* ¥> ** i 
3 ^ fbOT* ¥f*rt 4 ¥ 

fifif® TOC* I WTO *!&C*1- 

c¥tc*v NC«f4*t* *tcni vMrvtfrow 
*fti , 4ttnt¥-w*»H%i *¥? *i*¥t* cwntwi 
TOt* i w&¥ 

¥M ^ ¥fat¥tt *9 f*Ht"f«rtfo? W1 
WIT*! to*¥ 4 =i“ fror i fe®* fctifc 
(lm « 3 *\) ^eftft^s C9«ttfsre* ^tsftnr 



*1**$: fewTOinj Rose Bengal, Eosin 
I«¥I fentntn, Fluoresic acid, Wilt'S j\ 
« *t**t*Jlt*t¥ •ftttf’ri* Rutacae, 
Umbelliferae-Wt^tf fef%¥ 4<ff« f5rf%«r 
frntwfpr* mm ^rtwtf-TO*** stfont****! 
C* 4* ¥^¥N *tt*, ¥1 3*Ti! ¥to*tt*9 
*fbt*ro* fen* c*a?l<jsi ** i $t***n 
’ll? ¥tW1 TO9 ^Btl¥1 fo*?* »Tt*tWJ 

*CTf ¥R*f* 1m f*C* CT^tCSfl TO** I 

4¥«ft*r wtfli ¥f®¥« wr-fcrrtn^ 
*tWt¥lfa faltfTO TOI C* ^t«v¥8¥ fi**r 
•tfaftnt* **» ¥***n •?!*- 

c*tc*« ^t*ai ft** *ti «w nfintw 

^Wl Cffcf* TOfs nfctfnTO ft4& 
W «4tan wic* «?Nc*tH* w 


«ltWt¥*ftn fcftf* **1 TOC* I 
Onthracene, Porphyrin l^ltf'f *¥t# 
*t*t* *3wtW« *¥J*9* 
«lttPltC¥tt*S TOT^ C¥8?l$¥ *9 I 4^ 
9*«fa *f«¥9 «lTt*t*9fa Clt**! ¥9E*1 
•ittatrWtH* ^Tfwcf* 'W«l W I 
¥M C«FtX**F '3Tf'«J«fl s tl ’Sf^ ¥¥*^f 

fiw*t ¥BnfcC¥fl ftll ^t*Ftl 

W I 49 fen* ¥W «Tt9t* 4ftf9¥ 

n^n* 9tnl*f*¥ n*t<« ** 

( C**f*, «(1**tt¥* C¥ff* ) i *tt*t¥, 

5 *t* nftif* flntc* ¥ftapt* vftmvu 
•$tv to cn* n<* ** i 

fe«* w&fc f* * «rttnt*-W9iR 

4i *t¥W fcftftv V89*r-^J^# 
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Wfa« faff* ( 24*f >!W 

wtrntwifa nt #ci, wnntai- wtiHi *Kfofc wwfct <stfowi wnttn 

*C1 « TOW iftlCWtl CW1 VI ftwtW WtWl Wll 1C*!1 I <5tf$* fiBtci w*n 
1C“5 TO H I iwi n^n «PlflW I 

nteitw, ri? wait? ^tcn nuts* ifai mitu ci 8 ! ui^ n, 
iwnn?, cnwfaa itsi wtentw-wnri- mi nvnnjft ^tftwti nuntfaw 
wrw stotem yft n, to ■ iw- leaei i 

«rtc«t¥^RCTfswhi sfetw wltwtfl n^n^cw? «tf*r*l 

1. *twfcc« cn<sfa wwi w 

(?) Sulfonylurea ■•• entinn ftff^ntpfnjn^'efjW ^*ttntn I 

T ctracychncs ] fafoi wfatnnfto cittm fsfwvrti wn« i 

(n) Sulfonamaides ) 

(i) Griseofulvin ••• fifiw «twtl eaten* flfwvitl Ijaww I 

(*) Laroprene ••• ^titeni f&fTOl ««tfofapn faun IJiSiW '•nj I 

(s) Chlorthiazides 7 ^toi «tfacati <w itafow fce'iwni witiwtil ^n- 

(1) Phenothiazines $ Ciftftw fcntltTOJ I 

2, c’wft ’twts? wtwtswtpi «tc*iw wm *3 

(w) TCSA (Tetra-chloi-salicylanilide)) wfatl «tfoeiTOien ’iNtHfl wftw 
w TBS (Tribromo-salicylanilide) ) fentlfa I 

(n) Bithinol. uHwwtei ^jn^'s wHittr^faeinw i ^ 

(n) Blankophores ••• itnflfiw fi&Tei wwft Sulfonamide-n^tl^s* I WWW. 

wtnw, cmi wwfa ieiw to tow ieni ^ww ^f%w wear 
ni aw «reitn wit n1 wi atn wfwenwa} sfa ftcntfi* 
vi w$ntw it% «rfwwftw i*iti nfrnt to ii i 
^ tvwn fccatntn ^cmentnr, 11 wtnw wtwti ni mjei 
w m wnti wew ItMItfc uw 11 i 

(n) wtn*tw s iiw wt«wtw„it»tw (can* wtnnfta ) 4 %fy —antwen gnwnt^w f*« 

beaten i f&finti uaww nneai fcntnt* mu m 
cntwtntwcwi ^nara cnew ftfnn ^mtn^ iwtti wwfa 
UHtl wn 111 

3 . m «j^f« m fireitn wnntiwi >nincntnT .«#fi 

Umbetliferae rRutaceae-l WW’f® It^il Weitncitm afll, «fe»W «V 

fif^i ^ftf, ntcn« ieii wrtwtw-n«im- irwi fm wtitem fc*rcit% ^nwrwm 
%t cnVfnw w ciftif* niKien Furocou- (^wntv) «twfc fifwn wtitei 
maiia i^ttn ntew I cnfweitem fHwvrti n i 




farTO* fevtfiR « 

toini 


TtTO* TOI taTOK TO*?® ttoto 1 
tot %TO¥$ cTO$;s <a¥*rta *f?N, al 
atroa wtoi ¥tw wtfa ?ja$® *w 
TOi, <sTOfa^ aj?^® *w ntw 
TOTTtot ¥tw—*t ca TO¥ H® to 
TOT TOa?® to? at *rWto«T toTO* 

^Jtfea cTOi toti frtnjtwR ctoi Trt «t¥ 

¥1 C¥T I TOFCTO TtftCTT’cit^ CTtfc TOtW* 
TOJ to TOI tato ^f<TO to ntTO 

cro ct«ji to aatTO -ispncva at^ha* 

W^CT TOll TO I TOaftTl TtfS* to 
TON, •rtfttfr «wt to feTOfa 

foft*TO«r ¥*r itom TOTOto cTOi 
TOTO W1 TO« I <afcl TNTOto 
CTON WlW TOTO« to I TO 
tottol * atTOtfa TOw 

cFtwi TOw TNTOto cTON 
. TOTO* «to tofa TO TO* I 

TONto faTOl¥¥TC*I CTt$ falTO 
?fi§ TONtoTO* CTO ¥R ’HITS 
to; to TOto* ?* trt crt TOto<j 
Trrtti nattf « «ga to to i 

<a^ fe\*u Tjfafhr *TO «n« Ftrnw ^ 
to, ti toi faTOcn* jp *«n i 
Tt*flW «t<N tot*? TOf TtVT I 
taW TW1 75 TO TlMf-lTO ato& 
(KNOj), 1W1 10 TO TOTO ¥1 W 

to iwn 15 to *toTO TO i 

*1 

<*TOt¥ *f¥¥«tw 'tffl TO 4^15 

\itot* towuTOcaTOi wi fflto 


*tTt<c¥ <aJ¥*f¥ Edge-runner <f1^¥F <** «NN 
to 6 afei a or *>i ¥*i *ii <afe to 

■nron 6 to **i cTO ¥*i **, 

to<* £ firrtii acfc caw to i 
<a$TOa fevts c®»rt¥ a® fatofctw 
ton to *toto cto 5 tn to 

C¥¥-aa wt¥ta c?«!M tii TOfW 

item to <a'»f* l ic¥ «>i ¥or 5 Nif*r 
ciTct tonrH TOtC« Tt*ll *|<4T 
¥ai vs i ’Ttatsr «it¥t^ f^fta \4tfaN 

¥t?h ette® ¥*tto <aTOw ntto ¥»l 

Ti <a^ n|tsTO a 51 ^ « >ro 

atai nt*ii TO i TO*ia 24 a^N to 
tit al^TOtCT^a^ Ttat'ato wtCTl TTI 
ntftf»rTOatofecTO fa<« ^%to 
T¥¥ ¥t^ca8 *1*m fac’TNTO 

jp ¥t*11 to *i'N few TORlltl 
$ 1 * nfiTO Tjtrlr *rat< nt«n am i »afe 
fltTOfrv fani ¥fe*r icq taaa¥ <a« 
T¥*f Tff fa i to TOron « 

fltCTCTT totto 'TTTTtT C«fC¥ TOt 

cTit £¥, fe^na TTtt< iwi 

57 TO ¥tfea« 43 TO Tltfhf TtK 
Ttcf l faiTOT ttK^ TOTti afew fe^m 
T7tlT8 TtTO« 280 TH ^ TO 

TOTO1 TT 2200° c^f^CTO I fe^*N TO 
«tfa 42 fea 5tn cti i »afe 

5 tcn t« TOa i^pi |f*i to toi 
Tjt^a *tfrt£<« aca; frfT «tfe- 

^tHwr; tHt atoto « 
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Wfa * C 241 7*j *1<¥J1 


*« 

ifastw i fc«.*ii ¥$i 

•facf «ttt¥ ♦ffetftfftii ¥trttw&, iftn- 

’Tt*ll¥&, *Tfa¥fc « *Tt*i¥t^® *in 4n 
nti« «rc=f^ f>g i ifo c**titi 

¥ti, n c¥fa c¥t® ¥tc¥ mMm i 
mnfotw ci’tit^f fa^fi* tT?i 
fcsfii cell sfatrai m i 

5*11* it*r» *t£. 9 i"ti ci^itswt^i 
*i?t< i 9 tim¥tci ct qwtwa >ir»® 
(C fl H 10 O 6 )n ; 3:1 H5*ftC¥ W lTll#¥ 
HJtfi® nfi it? *rt*if¥fcfi¥ HJtfatfsi 
farcii *iw 5*n fa $i*®t 9 ciq$«it 9 
3rtl*itW> *»tf¥ 4&ti fcw ¥d I 
CiH 10 O» + 3HNO 3 -C 0 H 7 O a 

(N0 # ), + 3H,0 
itt? 5 it»if¥&ff¥ "utPrs few ww citu 
¥H l «ffe l*fl M iftl-^si I imfl 
J|19 5*1fC<F ^fajicfe® ¥*1 M 49^ 

*i"^f Hitft® *mtfa <s ¥ii M i few 
i«t¥ itc*r <rcit9i*lf 

Ht¥tf or«u m Hti «fi itintci cit»r 
hih *t9 c¥ti «k*i fafan «wr 
own if, itc® «rl9%i iwti itc¥i 
Hi*' *fti-¥i>i fe*rcif% ntw 

>ltltW Hfltwfc 41 faftW icl hi i 
iti¥tfi 5*ifti*& ¥jt*f fin f^cnpr**! 
lfa»1 tfti*r»tci faffft* if 

411 ifi* ¥t*f mtufi®, 

ItfecfetOM 4f< ffaftWf few fll 
4* w nitfhi Wc«i 4« 

qtrofta ifai 4 iwill ^cn^cHfffy i 

41 *flfe Htl 4¥ 18 l**t-4*f«l9 faj>¥tl¥ 

faitn ifaji-fiitfan iti ¥is® mi 
f«*rtfa*i ifatifi® 9 it« c*h 6 <oh) 3 i 

mxw »it*if¥ r fefi¥ 4 ^ *|ip 


«mfic«f fisTOl! nfitciJ Ht^dKn 

(Nitration) fifoll ¥fl»I ifiyfa, fc«*lt* 4 

«rw Hartn cf *twK nt«n itt, ®ti¥fei*ii 
n itfetfei-fitntfii i 4i ifitift® srti 
fiwftai I C*lfi1 Hill 

^itl Ht®91SJ9 4¥&1 Htlftl fefilfi'® 

5® HJtfa®* fWtl HC«f f«*Ttf«H ftftci 
nwjtvitM ¥ii hi 
H tftaf&c® %l*l ®?*W nitl^P^Wl aftltriJ 
it'OI ®11 Ml ftaKM 1«J frot¥¥ltv 
4 f t? 5 tf*lCf ffaric® Htc*ltf^¥ ¥91 M I 
4 t¥Cg f 5 ?fin Mf *tC¥ I 

C 3 H # (0H) 8 +3HN0 8 -C«H s 

(NO a )j+3H f O 
*|vff9fc» H9 HtftCf fHCl 

HItfa®C¥ Tl*m M I HJlPtC®! fcn« C1C¥ 
It^ttl-ftlffll H*l*ltfii¥ ¥C9 ®r*I 49^ 
Oltlwtl 91 Cl ^Cf C1M1 M I 

it&jji-firntfn ^cfft ^ ifiFit^t 
ftwpf*¥ *ITt< I 49 fll^illfaMl ftffafa« 
^¥f*i itn «f¥tn ¥fi w— 

4C 3 H 6 (N0 8 ) a -12C0 3 +6N a + 

10H a O+O, 

*fJCM Htf®l flCiPtfClf 

Htf®CM 4tf 11,000 ¥1 f 41 flCTftlOfl 
¥t¥»tl 9V9 4t¥ H9 mtrtl *TC¥ fifaci 
®^3[¥1 5l*T ¥C1 initl ¥11 M 1 
fal*f*wt¥ (Kieselguhr), ¥tcfrf 

*nm< WtM ¥fin 

bifl ¥11 M I 4t¥ftl <119 
*m<t¥ (ltt¥ f¥¥11 75 ¥tn lllill- 

flllfll ltC¥ ) CltHTl Ht¥fl CW1 M I 
^ «l¥ IJMfl ¥Mtl 

9C9 C®dtwfet*l <rtlt¥l Ml fall 

fiFtl ¥tC¥l 919 fall fall C1t!¥ 
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anTO ¥9i 99; c^*? 3 !— ; ftfwit, ¥ld« 
<5*, ¥tda tfji iTOfa 1 fiiTOm 
9ta ITOtna ww cntf®9t¥ TOtift, 
•ifctftTO 91 TOTO 

TOWtfrTO TOl$5 CTO ¥91 99 I 

¥9®t|5 9t* H¥{5 oCUt^f TOfl¥ 

f9tTO¥, ¥tTO cto cnt»n t *r® cstw- 

ofc f*TO9 9ji$$ 99 1 TOro 9T9TO99 

•tw ¥ 9 ®t$& ¥|*jf 9 ¥ 9 T 99 **I I ftcvfitll 
TO 9 tTOfa¥ faF*t* ¥T¥ C¥t 9 ¥$9 TOW 
&TO 99 sn iw5 oTtii fe<ro 99 
911 TO¥91 37 TO TO-¥59, 58 

TO *t5ili-firntfirc to 5 to crof*R 

9tl¥ l.mWl-fit^fiR TO TO-¥fa fiftll 
TOfarfett TO» CTOfa* f*C9 C»ll «TO 
¥91 *9 I TOC* TOfatfcW 9t^« 
¥fit9 ¥ffo tow fe«ro ¥9i ?i 1 

f5. * 9 . 18. 91 Stl-srllcSt^ffa TO 
f*Wft¥ TOfawftata faTO¥ ¥tTO=»9 
cTOl, 5i«fc®t, n]fa 5TOfare 9T«* : 5 

fi 1 

15. «. 15-9 «t*rtif%9F TO® c 8 h 2 ch 3 
(no,) 3 1 fcqjfaw (C 8 h«ch 3 ) to to- 

f¥&f*¥ ^jtfroi fenftfec® TO^Wfifa 
TOfTOl TO flfaRI ¥f9£9*|5. «fl. 18. 
TOU TO I 

C 8 H 6 CH a +3HNO,«C 6 H a CH s 

(N0 2 ), + 3H a 0l 
TOflicei «tTOf 9 ¥ to® 
!C e H*QH(NQa) 9 i fcnttt 


fTOtTO (C 6 H,OH) *tto|TO ¥ 9 t £«1 
fa?ff 9 ¥ TOtf^r® TO «91 TO I 

C 8 H 6 OH+3 HN0 3 -C 8 H a (OH) 
(NO s ) # + 3H a O 
^\%k* ftcft9¥^cfi m*n 

¥ 9®9 w 5 li$cs r t 9 T^&, atTOfro TO 
5fc«fifro 5ft9t53?rtTO 1 "f®¥9i 70 TO 
15. <irc. {5.-9 to ft fro <«£¥ 5i«fwi, 

C¥9*fH $®Ttftr® 9J9*t9 ¥11 *9 1 "IW¥11 

80 ¥ftTO C 9 ^! TONtfTO 9 t 5 t $5 TO 

to ctot 55 

TOc® fa£TO¥ fipitn am® 99 1 

«wi TO*itft® to*® fiiTOTOfiic? 

9tTOft¥ f<lTO¥ TOl CTO TO9I *9 
ca^a «t*rt¥ ftmfi® ¥9tita mv 
c<si 5 tc*fcr 99 «f:TOf^ v i « 5 i TO f¥$ 
S»9, C¥t*l ¥ ! 1 n?t£«f9 fat^f9W9 

’Tt^CU f^£TO£¥fl rac^ril 6 l afetCJII I 
u(^ Jf¥¥ *l¥t*ft¥ TO 99 C®[T>tw5f { 
C®lfctt*fc* ff*!lW Nt9¥lffl [HfS 

(OCNt) a ] 91 C*i® ¥lt®Ftl® [Pb(N,) t ] 
979^® 99 I 

*Tt9TOf9¥ * 9t^CTO¥9 C9{9tl¥ f%- 
f?9t9 fnTO¥ 9911 TO I ^£¥9 ¥tf*t9ifs 
9tTOf9¥ f9£^t9£¥9 ¥t<*flf« C¥C¥ JP^ 
«J9¥ I 4®f*ia fai^ana ^911 

¥¥ 4¥l8 TOTOfW 91 9rtlgtC¥F9 C9t9t9 

fitTOI W1 ¥C9¥ (9f*l99 fa |5. <H¥. 15. 
fwttl nf 99 t*r ¥91 TO I «BW£¥^ & 

>(¥9i catTO ftr¥t9iHn®i cron to i 



Hi 

am 


ciWit®* artia mn *wi 
=nn 4zwi *twi 35 , wwti ^cfcti citi 
<411* *jt%® v f=r» wsrtsr 
4tn ififa® fc*t4i mji 1 

irifea icici atratft few! 41 

ira^ anti iPr lift few fatal 
®tana 4 i* <ati *rtc*r ^fetaati, c*tnp « 
111 1 ®ttia fewia hiti nt<it*i «to, 
ife * ife 1 4ta ’jfa^l anti ®ta nata 
few—-rarci ftta 1 a^iti 4 atia few 
itn, am fe*t 4 cia «fi-ai*, fentifa « 
4ifa uti wrwtwi iai 1 

4 itife aai ati *5 *rfa w anti 1 

4tl11 4tfa Cl, 4 t?a Cltl few Cl$, 

fan i® *i®tflt® civittaa ^ farm 
itaciti citi fatAif fait* w ca, few 

aj®fa Cltl 4* *4C1 feWtltl nw 

nfWl lit® Itra U 1 ita*i if *ta 
cit* aftia ita-ifii *tifi ati 4 *$ 
l*t!tl *!W iftl 4*rfa»l Util <5$ 
fewn 4 *ti fe*n*tfti Ita 

atar ita 1 ®w wr»i 4 «rtai 
faifr® ia fa, ®ta *tatife <1 
a® 41N iitia 1 

^w^tr«frtr^ cife cife w 
ca, 11 inn *c*a itfata-at«ai ^wi 
3 retf« m wi*fl itaaita 4% itartu 
WH *tllt<tl 4 ltfa® Itltll Wtlll 
*tfa ca, if *rfa#ata icai mitW44 
fta wrt ci ninraitaj ci wtmNa 


11 fatl 4tl Itl I ®tl itCl 3tll Cl*lt4 
fal « 414 11T3 I 

1965 ittia <afara itti itfia 'g-nwK 
fa®ta*l nitia n ifata-rta fain 
atixa faiti 41 fawi it<i fatfaitotia 
ItllWl HTtll I uftia ItlJ ittH 

cncfePw, • v\w « c»tt*|® 1 4 ii 

wtnPren nw TfPrfN 
c?f»«-c4®ts jytow itun 
4 t 4 l WfTtvntl ¥Cim I ^ CT« 

C<rt^ C*f41 4t4 Cl, 35 «tl «(H4 ¥Tf 41 
4t4 \«n> >Rf C45 54 C«tri 64 f44 ( 4fif 
^5tf 4tCl? ’fps li 4vfpFC«r9 ’Tftw fiw 
V ) 4W 41 del 51 fvr=T ( 4tC14 4f% 
4 ?fl 1 4 f 454 ?W ) I 415 T 41 

W C4, irtfl 4« ltd C4tl« ( *S[4 
ciri ipra jii 3 citiS 60 *w itti) 
45 fWtw ^t 4 Pm if® urti ifti ? 

4$ 4144 ^54 Prt4tl^ fcltl City's I 
f%P itfif®i 4it*i iciri^ ci, 

^cia if® 4*% w* 40 citlS HC44 ca^l 
itir® ntci n i irc*ft «ri*rti ni 
4¥¥tw 35 ftl wapfl §*f«*r? I *K4 Cl 
TMP ClCf ?C4 W5 1111 41\ 44t«m Ida 

ifT*r ict itii 35 itlSo-it«4i 
^144 1W >ntv 114t4 ^tl 4lP ¥tn 
1CT1 4l Cl, ®tl Wit «Wt» 4C14 f utl 
ca^i tenutfti i 

®tlt^1 C4«tC41 ifhrtl 14 « S tC14 

iw fewmitu itj* ntiii cnci i iH 
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fea», •ac'ra i¥ catfcfafe wi, attar 
ntc^r ? to at? «'«itrsr^f5ff% i 

<aata «rhl at* §tc?a *ata i st? 
*i*ri '>tatc?a **. afar few, <jfaa\ 
CW 9>ta ?9T ?,38,840 atl*M *ff?fta 
5 t9 •rtw \3F5 C*T na* caa 27‘32 f?a f 
St? C? 4*ata «T?f*H ¥t*, 

1$* C9* ?ataa at?^ fat*? Ca*?C39 
5$fwt* 4«t9 ^9 9t« I ftart «ta 
•a^f?* fiaffafe vpi c?t* ata •fffefa 
at«C?a *tlf I 

*f« *CS* 95C9 atfaa ^9F9t| « C*rtf«Cafr 
atpriti fa«taft?a 476felr £f? 9’*tc# 
tesla' ssaj wtai c*m i ^rtcnwi-n « 
«rrtcnc»n-i2-a wa^ci *r?Kc?a na 
<*$ fewfB w* «rtatc?a fewj *• 
Cf\$fWl ’fal cal i 

urefaa tfCT «rta*1 C«rta oi^fl C?, 
5t9r ?t*U ftfapr «|V1 I a? Cf tfc 

a*a «»tPt c*ta <a* «rattai cantffewr 
«rtMci “jfa^a «Mt» aatnMcaa ** 
«n*n—few" fe^fra m ate? nfat* ?a— 
?c«rt nWnto® ftatai fas Si? 
cnc* «rta fn«ta facstat? «rtai c*m ca, 
<®ta fe*? *fffea\ 99 1 «r*fta«: *taci 

fa«sra*lat <*l ft«t«' ftevnan «afe *t«l 
^fea «taaf8 ami—atarfanta c*ta cartafea 
aa»T ^foatrs *t* ’rtatsta f-inta aama 
c«a* «%, facial?—ttc?a ntnta «tt$ 
ca\ft* n?H tffaa'tos anm «rh an 
nfaam, «itaTa <ac?a *ai&a ^ffea ^tatc?a 
arc* cat i 

95t*« §twi *a *c*H fa^tta ? amma 
atas, flttifrfftn St? f**i «wfc*f<¥tf*i 
•tea <$firfta «<t?$ci asta fenam ** I 
4 


cnfaapttsa «a}f ?ft*ia few?* 
>iwji si—erfeat? «rta fiscal? i aft* 
«tati «raaiBa «a, fa^afea atw aitn i 
*fc«i* aitfea atafes fetsra vat 
ala i aar»ia ata ata", afa afea ^ai- 

caagsi ^caia caasi *fa $ ^?5a 

‘®a‘ «‘afta’-ca faca faatar asr^a atfic* i 
1877 atca ^tcafaala utaa aa a^- 
«raa fea^a $fea ^fferaa aai catatl acaa i 
ca aata^ftattacafa aaa«ltf afcaa «rfera* 
aai «rsta aiaai aaa cata catcatcaa 

^aa 5,823 alfea, <al5a axta 10 af^a, 

aaafa^ata aaa 7 afei 39 fafafe i fscartaa 
qaa 15,000 atfea, aitn 5 at^a, aap afaiFai 
aac® aa« atca 30 afei 18 fafa^ 

«afe fe*r«r^l8 «iffafa ?a|a <rti ca^-"i' 
a^a «flrn cartatata J ^ra ‘nitfa^tcaa 
^ai alf^a\’ .ire? f5ita{ac»5a ca, 
cacna ’aifaatalsi aac^a ^f5 feaita «rtfaala 
acaca i >ataa «raa{8 Jitaa alantct cam 
10 afeta 'Bfta fa^afe 21*5 afefa I >«caa 
qaa aat^ca 6,000 « 12,000 alta i 
utai caata 9 ca fcawtfa? ^caja 
Ilf* ^latcaa faft® fca i 

afn « ga^f^a ataj acac^ «rnw 
dr<ttJjri «tcaa aw 9acsra a^fea ata 
fnfa«t i -statltcsa na «ta *w 

®af9 fen<sra faca fasata i <acaa 
jracsca a^ fewfSa ata 9Jtraf*i®, ^5ta 
wi^ta icaa ceta« a^ i «taa stafe fen 
aicaa (la^ aitfaivi) aitn 1760 cacf 
3000 at^cna acaj, at<H ^t^iSa lOcac* 
lOOai^cna acan 

^rnffea faffean «Rt9l fen-aiafe «ta 

a^tffia 5tca w <fta ffeaffta ?ca^, 
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wfa * mtt* [ 24«t af,7a awi 


Wta a?l’ ^ ca. «faa)W C*T *tl* atll 
TOta, TOn* to a-Jftai i #ca «fc 
5 $ a« TOta faw TO--*fTtfafea «J»tf«W 
(Geometric progression) I ^ ItTO a t* 
?aca aaf?^ aca i TOan a^ata fenatafe 
a*t? aia aara—caaa a?n TOat caf* 
ifaa stantcn r 

45TO: §w* asi at? ca, &tc«ra*rf*- 
ifo a-'tc** tow aaaj ac?wa i 
$t?i aawa, *fWt « §tca? TO atfa 
van st*r *TtW! ** to «faaiw 
ifcaa fcn* ^Piata TO*a afa ntcai 
«r1^ti^r« 5fa* w ww jftn fail 
to war fenarw *ifi*r<® toi to 
fana« caai caca =it=n aaa i to *fwn 
nti**tfaa a<ac* toi ^faat? «ita$c«t 
*?tfro w? atstcaa fern, c«rai cw i 
starfrati a*i i to« aft at$a atw 

’jfaa^w, <5taw «tcai nw <at 
acar rice atai izi afta ajtat? l 

** caw 88*8 catfe al^*l 551 faalB 
%*m aa? « aifii ac«r fro 

afa* wN t aac?i atlta row faafoa 
isaar*—faatar, ip? caw at? to 1,17,000 
atfai TOi ail at? ca, ma^t 
a«wa aatatiBtatai afaw aaw 
faatwi aca atacaa i ft <lilti ata 
•aacaatetn. to i, 57 ,ooo aftai 
$15 fenoraw caara aaws £®fa m 
cataa aca ata a? i 

ifaa aacro a$ fcatf* TOl 5t55ta i 
5jn aata «i aitro. awm a<s aa«ii 
wi cafaiaw* 3i|8 fcaarwi acar <w 
at* awl aftjuw mi at?, to «| TOfaa 
afatraa $ata fcatata ixm wfwai aita» 


ata awj atPra «rtwa «*tara catafaal 
rttai atca ai i 

ifti i?*a ca f tc?a i cahaar®? 
ca $15 fen^cai af^ faa ftw ^ra? 
arta^aaf^a Paflaa’at, cftiaa atm 
^aa i 

1781 atia faajta pwta\ fe^Piata 
ftda ^caata «* ^tPat? acaai 
aiaiBa fen<irc?a a^an iia i atcaa awr aa- 
cr? atca?l5a ata ^tficaa, 1,20,000 
atta i a^iaa ^a>si? ftat'Qts to 4 a* 
at^ca?« ca^'i n5 <ft5l5 fca<ar*5cal&- 
caata caw ca faaca cata aw? ca^ i 
*t*a <a?i aa «af I aatt< a^® i 

5i55a to carats ataa ?{B 
fan itfrs caagtaa a^afa i If^caa 
^tfaa^t ajtaca i caagaw fw atata 
ata faa nil fefa fea>stc^a 
saaTO .^atft« TO a i ca*<ga caca *n 
TO 2,21,500 atK a*? TO^caa aa? 
5-88 faa i ca\?«rat®a aa*g ^a<srca? acnj 
«a? «? aacsci ca^i i St55caa arta cat5ia|5 
3,000 af5a i <aarta a^caia? caa ^aca 
TOataai atf w atca i caa^caa TOtca 
5t55aw caa a? caat?, f^si to *a 
^TO a?c4? afaia TOta aa ca, 5f55taa 
®if«aaa afv atai acsya astw fa*< 
caat? i 

1949 atca ajalnt? fait? fea®ra c«c«- 
^®ca aqffaata acaai «aa aita 
200 atta, as?aa ^taa5i 5ac , ^ ,t ^ 
caaga cac*F «a? faafeasa * TOa i ,,f 
aatwca io aa»« 60 *w at^a i aacro tea 
ataata aaa «al5ca aw wt* ^ TOf«® 
aw <«a aaa aai caa I caca^cm 'Smi 
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wit 19711 


W *f4W* ca*t£taa 'qtftt-f 

«tcf or^m aqtwfafa^a a^ i 

c*fta«r*rt?a aaa <*r* 3,c&tt* <$* ai 
acn ca*f$caa *tfaca-at«al am^ 
cata fi $* *ta i 3ic&ta nfasai aa famai 
*ta <flf *m faasta} at*>t?a ca, <«i5 
atm caagcaa fcw. ca\at«itv ^a na 

c^f^g=r ^®tc* *tafai f«fa «ft5« at*H, 
at? c*tfc a*a aatrifa if *ta ca*t£taa 
aKfMFt* 'aTtaatsal c«t* fa l mtn caa *ta 
caa i arta aw <sr*fBs «a « *ifa?t4a i?ta 
<«« *ta afa ca, tjc^i asta fa cat* iw sta 
•iftfas *a rw* *r*arcni «rtata *at$i 
cn an n?ta canj-taa aasca i <aaa 


»ntaai caal facac* i gcfeta &tni *w 
'stt* caa^caa ***fcaa fa?a fat* fata 
^tca, <aaa ^ atcaa cat* ca < 2 rta 3‘5 c*t|S 
atea ^ftta'atc* ajtfa fac* t «raafa c»r 
a*t«r$ *rtata fcaaft? *at?fs$ atta i 
«aat« fccaa *atataca, cangtaa §*i- 
M St^as a*q ajw catafaa, fas 
ata *tc* «acn ca «if*ta aai at? I faf 
<aata a»ta <r*Prt afaa aa fec^ ata i 
1 * 1 * «wa aita ttfctw caa^taw fea<si* 
faatta aata ca\asrnc$* aitaa asaji at* 
afa, asti §asrcaa a<*ii cat? tfatta 
c^fain i ^sta a*a fan carta fata am 
w aa i 


1 <5tfap?1 


sra 

fcasrc** 

<S*faf$ 

at? cac* *w 

** *tfa**u 


a^i 


(at$ta) 

(fata) 

l’ 

0 




as* 

0 




’jfaa’r 

l 

gar 

2,38,840 

27*32 

awa 

2 

c*tc«ta 

5.828 

0’32 



fetata 

15,000 

1-26 

^*afa 

12 

aat^CTI 

2.61,000 

177 


* 

^fctatai 

4,15,000 

3*55 



fftwrt 

11,67,000 

16*69 



ajtfafa® 

6,64,000 

' 7*15 



*iaTai 

1,12,500 

0*50 



» 

71,10,000 

250*6 



>i 

1,49,40.000 

738*90 



)> 

1,49.40,000 

745*00 



M 

71,85,000 

254*20 



n 

1,40,24,800 

652*50 



W 

T 

1 
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»fa4 fawta 


1 24 a a a, 7a awii 

4* 

fca4iw 

fea<aa 

4a cat? aw 

?a afwai 


*nui 


(ait ca) 

(fata) 

a fa 

9 

faata 

1,17,000 

094 



«aacaat©ta 

1,57,000 

1*37 



c©faa 

1,86,000 

1-89 



f©«a 

2,34,000 

274 



' faat 

3,32,000 

4-52 



fettfet* 

7,7’,000 

1595 



attrnfaaa 

9,34,000 

21*28 



«rtatiafeta 

22,25,000 

79-33 



cvtcaa 

80,54,000 

550*45 

tfccaata 

5 


1,20,000 

2*52 



^atafacaa 

1,67,000 

9‘14 



tttfrtfaw 

2,73,000 

871 



«cacata 

3,65,000 

13*46 



faafal 

? 

1*40 

caaj-a 

2 

frftfc* 

2,21,500 

5*88 



cacat® 

? 

? 

3 tfci 

0 





fafap «cat?) "w*! 5 ? 

aiata atafaf catcaa fsff^ai cftsa <| atsafca aaa to? ft 5 ? afc lafai* 
«f«rt^ 4<uta? fitt. «aa. far* tatta® ^«tRs caw I sfaa aw aca fsfa acatcatcaa 
sta© a<ca ^cafwaa i f&ffvai acaaata a^Wtca ajt^© «rtwa i 
a*ac# $ta acaaataa? ft? ©fata «w 'aaacaa atai cafflafva at«ffta a?fttf 
atata*! aw «raa c?^ta ?tfaca fa* fa© ?ai ata ff©tra «at (iffW 

$cawi - aasfet? awfci fcawtfaf ftfca §na ft? 

©rota? fatftatca© *f*a ff? fatcai ata—a© *ff5*T a*a ata«* f©fa ca§ 

<w{ ass wwa i fcaff© *w atafi? «icaf csfcl wa stawa i atafa? cata taatac* 
cata faitaaftw f©fa 4aaa w catafan ’jfaati© f©ft| «raa «raaa aaf© 4cata 
attata fcaa »w ©tc© aa ©tat aai awi fofa- ftwt atawa ca,faffMta 
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e«3i -■qfofcrfcf m* 

«rrttn w ^atst* 

s*i 

^«otn<F f4c*t*tfrt« awtta ca, $ta 
cfltn *rtitati *rtif$ «^ts 
c«t *i"^r ’ja*! «rw:, <4t3> cm 
4Hf4fa frfc* *fffal niW X* ^ 
*wt» $w « n«Wfs *w wtfe i 

41 *Hfa* a»tf 

n\ft«F naife* gjw* *ft^r '■rrcii 

•tt«fajfcl ca, catn fafrts to 4 a **h 

ajav v«i w, wrt« wtafa f&ftvn- 

fawtca* w n«fa «rrttn wi w, ca^a—■ 

mi vf% mfpiw mimii w fawtfi* 

fetfMHtcs« ^*r*H «t*f« i 

wHv froWiw ca, ajtn?* 

* 

wtca «tl^f ncaam-^ *$ »!wh to 
atafa* ajtfaa faro wfa «iwf caat 
W* gw i <n^ *ia «f!5^ aitfa m cm 
«tn nutwi at* n i 

fal 'B% 44rt1 TO* ffg *9*t* mm I 

faftatrt® wiw-4ti fcftvn m:sf 

5000 c=at% *a I <st* aiaj 

63 cto 80 «n<Btvt ctWsjp gw gt*rntvst»i 

%1W 1 c«rts fart awwa rt> 4rt* 

«tftfs cro c*ta ffefwtifc «itw c*ta 

♦ 

**i fj fa i 

fafa <4$ fwifasTOKt ca^aafafa* 
^itf% «ifafa* ^ac* faata* gi, c*fa a* 

atafa* artfa w agfro to* <at$t- 
^tf* *tfi*tw atw i. 


#ti ftffvn wars *ai fctaa *w 
fcfa 4t»14 CT, C*rttrt ftf*Mt« 4* IfCT* 
'SftSfa* 4J*g1 I CgTO 32 W4 

SW? <44S 80fi> i4Jl «(f£f I fartFafrafaa 
*3saj ^t* gt*t« sfsiB «tvrt 4*13 ftc*i4 
fart graail l>fafa i 

TOc*i <sR*frta gHi wN faatarta 

£*®tfa* ^ C"tW4 f«ic^ 

c»ltf«csfe 5t^ fg*l I "affs <«t 

fkm *ft9f^41 

«wfR few^r »«i m w, 

4W4 m ^jt ^C5ft»r 

«T«na c*t*r 41 4Ef4Ftn «1 

«tf"fst*« ?C«C^ I 

*$ fart «iwN ’pa^fa **& f«f4 

ftitoirt ‘flC4C^4, ffg «ta^n 

«ft^4 ®f44tC«fl 

«rt^ 4t»4rt «Ht« 'SJt’TCvS I 

«Hc« ^ch«i 

^ifjtnv f4c^t»itca3 ac»i4 rt. «<it 
ftffMl Ilfs <wt Utnf'otrt «Trttn 
V41 ga 41 I fas fafa 4W ^rt4 ^5t* 
4^441 «ftcw I 

«wR-wfore rttn nHHtfl ms 
«HC« *rtff3 fsffMl CfBf rtt*11 ^rtCg i 
foft 44M1 4rt4 I 

®wjtnv f4c^t»itrt« wt4-r4-n4>r«:^ 
flttglV V*IC$ f¥g ^47 f*in 

4tt*f4 I twft f«f4 #t» fsffMI Cftars 
§*t4 «frtt*f *m* i 



[ 241>*, 7« >IWT1 

folW « TOfffctFHJ *IWFU «1ffTO TOtCWI TOW 


fn? to *qfcn <qftqqjtc<sq to* «h 
q<^-fn*tq} ^tfcqi1*k*q <4*18 fc*rqtTO cqq 
<4* *f* qtc*q q*tq cto stcqq 
fn^H •lt'Q'91 TO t fog 35 fotS^ 4tTO 
$fofcl c*ttts Cq* qtfacq C*tn, «lCq* c<w- 

{fo TO« ®tTO q*fq *tt**1 cn«l 511 I 
fo* <4*«*q fcqqtfq* fkqq cq$ *tW* 
HtTO qrft** Wn ^rtfolft'C** «fTO 
cq ®tnqt<3l, $tq cbh «ts 3*. *"t fo^l &psq 
fcnqptTO ®f»i i cq *tqc«r$ qt*«fa 
qtqtq*ps: fcnqtnq c*t$ cq q^c# qfq qi— 
^ fcqqrfq* i <^ 

qtTO *f* $ fc* apqqfqtq c*tq foqtata 
fkwt qfon qtqc*—4| faq $ts ?fqfo® 
qtq*ri i to * fenqtnwq qtqi cq 
qfattqqi qcqc*, cqqfcq* $ qt*®fa qm« 
ntwi <3? faqtcq ^nqTO « q^tqtncqq 
®tnqfoi fq*ni « swtff ’stcqq ««Jtfo 
Wto q^mfs fo*i i <4«fac* q«ii *q 

‘fqwtfc cqfaC qsi «m qtqtcqj ftqtqfB 
Jp fcnqtncqq fcqq fro fcc? qfqfq qqq 
arw* ®tnqfai fq*nq « qq qtzro 
^qfofo fo<q to i 

*3$tfoa ^faqfo tffofo* jv^to 
wtq fo<«« *ftrqfq*i *$ q**i qiw 
5ffotrqj fk«g «w c*q»i faqtcq qq, qql- 
TOqtcq qfo® «Sr q*q wfo* qcsrc 
qfotcqj* ^*tfos qrtTO q*ftq 
fct*t% TOcwt «rt"ii *ai qtq, «rforr*Ti 

q*wt <*ftqf«*tq <4*f5 q^q-TOq’t fcnatg 

qqt*tw feM*** to» 

<yf<rqfa w q« c«tc*fc fq$ivc*fa* 

rest** ifc qi to«t*$i*qjtn % iq|8* 


cqfroiq fhgfiv qq, fof qtfoc5tc<r«i 
c?«n qtq qf <«q*s ^njSqyfq qjfcqstfl 
qtqrcqje «ti >fo c«tqi qtq qi i ^stq 
qjtTOtq qtqfq fo^fq fro fqfoq «cqq 
^qc^tfoq qfofl c«affoq«ta qfq c^foi qtq i 
fifes qjcqq cqsarfoj^i cqcq fqfoq q«q 
«ifoq fqqfoq qq i 

w ^fqq^q q-'tcqq q^tq 

fore qcq ficKq fqfoq ?tc^q <4 qjt^itcq 
qqcqtfo-si «tcqt«fq i cq qtrq 'qtcqfiqrq 
foflntq qfcafiq ’qfq^tqqtcq «rt^q fqqfq 
fqwtq « qqt^H q^1 $*q«tTO afCir^lS 
qqtcqtBqi q^t« ^itcqtafq toi ^ q»tq 
37|5 c?c«fq 12{8 «Jt«qftfoq q^tq 
qtq-tc«q« cq^t fq®*tq^ « w ^stq^qi 
«imqq ^cqq i ^®fqc«q nc’f ^foqfq 
c"»tq fqql^ ^<jtfqc«fiq’Jiq ®^a ft, <q. 
?fq?qq, Ifoqfq ^forqffoBtqjtq faqts ^q- 
®^q 4. «qq. qur^t^tq, fo'scqtfo- 
^it*i qlc^ ^q ^foqfq c^f. fefir, qtc^ rijf^ 
^sc«iq =«<*i >qq. c?f. cqq, Ifaqfq q«^i 
^q^fqfoci?-rq ^q1%(6^c^q *c*fa «rfq. c¥. 
^t*r®qtm *<q^ fofo^Jtq 
®^q fo. «itq. fqnfqft ^ ^qk^ cqtqqfq 
TOft^iq i 

^ q^q hkf ^tcqfoftq sft^q foqtq 
fqwtq « qqtqftn q^fq fqwf^t Tflcqt& 
cqf«i^ *i«fo focqtqq ^cqq **\ nq»fo 
cq ?fq-foafq, qq-fqwtq, ^-fq®tq, m- 
fqwfq, q^-fqwtcqq cvc® «qq^ ♦ffqcqf « 
«fqqti?fq®fqcqq cfw «fcqfr ¥?i cqc^s 
ntci, «i fo-(f®tcq qjtqri« «rfontqq ^caq i 

qtfoq fqqtq fqwtq « qqtftt 
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aWta *tl*ftf®* r^f fa®tHa afftat 
nfast** <^1<55 apjJfM $ 
amn ca, 'jfttata «taa n**t«r-nntat fcn- 
TOa atftiai ®ajtfa $ at<a?t 

aats fata am ac«r$ *tatf^in ati- 
n*caa toi afo mi fcai ®ia ’jftata 

Cf *MI Cfl“f aftftlata cm* wfin 
fill atftiai C«tfa® ®nj ^ Mata 
ajaai aiaia, ca$ a mi can ^ fcnatf 
car* aatnfa* ®njtfa cnta atiai ca 
ana earn ®1 cal,. ca$ nan cam* 
ntfn* «rt®1a faatn fawtn « aftatn 
a<Ti <«as *itw aaatat «fHta j| ana 
®ar aaaatf Mia i 

& Mi* «rata nfaata «tf®fafa ®^a 
fnntaiS ‘fantfe caf*’ cfe^catant awe# 
®ta®‘ca faina ataf^n «aa* 'iftfawttaa 
faf®a oror «rian n*nc# ®tai® ca naWi- 
faafal &tntiai fi®f, ®i' aitna *caa i 
fitar ffatra fofa naWta mi fcim 
a can i 

«raa®f, ®tai®a cto atcarJ ntarw 
ntif m <*ffta nftatnatff® caw fa i 
^ ana Catena aartn mi ®n?a to 
M ata «ig *$ ‘faiatfc caf*R* cfcfiatwt^a 
atftai canal finf i ataiM nif *3f eaten 
wWrti fin to «rga nfaatu aw at* i 
a* fa*t< *rt**i catin alata fata 
na aftca esaa cata TO ca* ata at i 
at^caa to «tft*r wi ata ^naf $ 
ata fcai? canids fa i 

ffi cffna^tia aft 1 ® njtiaata *a- 
entff® *atrnta ifft® ntcntafeiaa ataiia 
ataifn ntna h catn f**rti Ma nta 
nfta art* aa i atlia cam <aat& ara * 
^ftnatacan nta caar* n^fnaMi 
fartatai «f^ «fmw amcia ca, faata caia 
^tinWfsof 'Jtf'tftin mv* TOa?aa 


ntn a*. %% ^cna $*nta 'nraf a a eMta i 
<sta^5 aaataif artw aitcafaata 
faata fawta « aftat-f atftar a?aif ! 

®^a fa-ttafS «tacn acnifa ca, 
‘facat^ caf^i^ naif«a at^tcai feftiwa 
caw cnt®tc^ aai *ri^, a in fsfrota ajam 
aai ata i sea ^ naif^ efta fsff^m 
ami aa I 

fa^ta*^:, '$$ naifca atftiail 
af^® atvsa *rate«fa aaRta caata wi? ^stai'® 
«ita ^a{5 natntsjaf afif*at« 
fiaif I fawtatai 4i® aitnjai^tfaMa « 
allc<Ft«ia« aa ajafta aaifa i faata- 
atff'®^ aan aiaaat^tcaT ^tai^a atni 
ftia aWa nati<a afta ca'eai *z* l efta 
cata fan 2 ?! caaaatat ajaata «tf^feta ^ftw 
s»ta® aaataia atftai aiaifa i 
®ta fn-ttaiS flf^fafaa-jfcf «iacn nta« 
acncfa ca. ^ Taiat^ caf«tO c^atcm- 

«Tta atftcaj a^c^a fcnfa^tina i»tnatail 
MTtfa a^«nf fia c*i\?at awnatf 
ai a4tac«a *2*t<3ta ®tna mi ata fa ai, 
ca faara« natni ftntwi w i 

f®fa aina ca, caWt at^ttalm nftf 
aaa facial Mr® ntacn altai^a ^av®i 
fta-^ts faa ^ca"ai^f *a^Wa far® *ttiw 
<stac®a ffaajanta <(a^ ^aata f rs atca I 
cat^at atunatf aa?3fa fenfa^nna 
^staaWta ^na fa^a^ln I 

faata ai a^tattata caif wfiwaa- 
*rtf%a atftiaj «rt?f®f *Mcwa naftant^ 
^ ^taft«ai nWc^ MTtaptwta ^aaa 
ajanta atai nf^ata taf®ntn atlaifSiaf 
afinl Say® fiaa i aa»r«a atftcaj 
®faajc® ntscaa ntaaif ana«®a Mata 
mi awa «i!aa®a ataatca 

ajafta Mata ca firta a^taat aiaca, ®i 
•atiataai ant a aaia® af cnl ftata fiaa i 



sffancnfrwnri** 


«rf»Pr^r ntai ftm f%f%a «ttwa*rt«r 
•ftn catfeantn * i?tc* w atn ® 
wrftaft atfa® *v i\z* i <rtw*tft* 
atCTa 4*f5 Wf^f W St* Itatai 
mtaftaa c?rn catfcntn Pm can ajF^n: 
rnnta nt® fm « ?a §iw» 

c®afa fctata ftw ®t® 4* fan 
■***! ¥tatf i 

*1$ wtiprfit atm njtftwtn fa®ra 
¥iwrwa nfac3T-i=f off nti m atfaa 
®u-c*raa rntaati atari® inw 
faa**®^ mtata ®*tn *rtaff«r atata ¥jtWt 
canta vfhr in ®t ¥tnatata atfaa 
^maftla ‘aitanfass’ «rf§tana *r<tatfa®ta 
caftant^ « ttwa fca® aat«ta fctata 
fafa® at* i *taatata ajftamta %®. fa 
atatai fetata fMtiin artwwta SI {5. 
latrnn cffl mtafrra ataatata ftfaa 
fn®N ^faa cnntn fetata fMitn w 
wwViwa ajtaji ¥taa i 

feme** ®itft mm 

ca>l*mfla mtft 3?n mfir* atafe 
Stata aja$® at®il afaak Itata ap 
®la \ aw mtVan faartal «tw *M1 
frtattaa «i**r ¥t<rc 1893 $tt¥ I 
<ttPia ’ll fan w i <afcv frtata 
Pffjn cn® mta® naa I <4 msfaat fiP 
wta *W mtfaf® aa *1®-*$! (Non- 
skid) &tata i ®ana atfaa amnttla aws- 


lata fctafa cartel caata mwtfaarta 
•flfa (Vulcanisation) mfifla ¥tan I 
wtata fawn faatwafaata ®*®* 
ajnartfti mu aan weal fafa atataw 
<«an®fca fafa **t® catafaw, aft® 
cn^i %a H «1 at aara cfo|?*fa ail 
®®lats fan aatiaftai ®tnt®n ai fail l 
atatca* new <ai?i-«fci ftPrca fafa nafai 
®at®a, ®tat®a m ®ta *a fa aw i 

fafa atatcaa mtit* aw 
W faPtta nafal aafatnn i fatal® 
fafta *rc? cn*i <«tkt c&trn 

^na i fafa faicaa at*r *awa, 
«ki nw cna m i ^®lata ai effawa, 
®i-l ’at^faa^tra cnca cncan I aw 
«jtfa s awi catlaatfla mtafaa liata i 

femtcaa fafan ^ 

> 

mtwtn catftmtfl ® tfw ca ^tata 
aj^a® aa, an «tatn®: faa#. w faca 
5|^a i «q| faal8 w atm—(l) ct® 
(Tread), (2) ?lfaar (PliesX (3) 
(Beads) I t|® Wt® ClfaTta ^tatCII 

wl m<.il5—ai *rtn «i®jm mtw 
w nw Bntstna fw aratwa bPK aa i 
« aataa ntflt® (at^at^ m nratCl 
If®) Itata ntttpn ata cn aana 


*fa mtnffal cffa^itn wfa fa. 
maffal-291 
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&*tf to *tt®\ ft®tft® *9C*, 
P!* wtift fctftCff «Tfftf ’« fcff «t®*- 
«Ktft« ®tf®fT ftf>! *tCf 5*ltof fff 
c5& «Kifc c*tk. fifr* fl cvd> eft® 
•fftfl <4¥tft«l cts^vrfe ftps sst^tstf® 
«fH =n ??, c^rto* $ car^r frtfta-ftofsj 
fftff-totol frtftf «f®psf fff frft*r- 
■$& ft»rtfto ’if^tc 4 ! 

*H¥t* I 4f f*l top® 

««*R®tw tot* «fa® ¥fi, fir® tojftc^l 
Cft* ¥f1 ftf, ftf If Tf ffftl 

*i, ^toto'sttf wK sii ff «m f®$f 
w a^i to ^t«i®ttf s*ire *rtef 1 

fctfttff srto wto «rtftm cftff 
^tofttotf ft* ^»ri *fi ftf1 »nfSii 
fftf pnf® ^ftf 4t«rf ffi *f *Jtf®tf 
?i vtortf 1 fctfttff ^ ^-rfB ®tf\ 
cftfri fftff *tf?F cftftf w ftftft®: 
ifl*f=r *w ?f cf, f ttof W (c§®) 
xiffttof tf anpitifi &?s ntw 1 srto w 
w® c^rtf <«*iB ®««f *ttoi 1 ftftfi®: 
utof *i jfain art* to *& ®* 

** 1 n*u ^fi> w f Iftftpt f tt* 4*15 
fttoH* ftfttff if, ftf fw 
•nrti c«f ®t*t- , «f¥to sfi <*$ wm 
¥iwfe stto <flff®tcf 5 rt*ftc s ri ff, ftt® 
®¥tn*to««ft frffa cftrt oit fni 
cfti ftftf «r®c®f era 
w**(< to 1 srto cf ftftf 

fTfftf fFfl ff t PT*flr ®*f W <*Ttk PICT 

ftratof ^torra «ff ftNiwi 
rafftfa ftto cfi « fitrafti ®t*r 
toto f®?f w *to «fftf 1 

to w® fttof c»t ^ fura cftfttf, 
fl cftfeffttff cfr^f w l?tftflCf 


<fcs iftf 1 w^f<r ff «r»fta fl l s l»i 
«tf to I t" p ttc ; 59 fltf ft'?'! 
^t* ^?Jff ^fffrt ftC¥ ftfttff ftf, 
itftcff wRrctf 1 nfc W fe*t¥f*i 
^tfftff ft® st*r « fetwf f*f®- 
vtf* «t®tf c^rc 5 ^ f’Fi ¥w ^tnrtcf 
ftf ftf 1R? cfHtf I 

ferttOT 

cf cftf ferttcf« ’ftff^rti cnc»i «rfff 
CftCf *rt? ftfftR Pwtfl (Banbury 
Mixer) I < 4 ^ f^aT«( to sfafa « f 5TC®9f 
c^9 *rt*tcfi ftto tof ft»rtffff ar*T 
CTttcfi ff «Tts fatofl fwr sttf 
5co *rt^« «ftff ftftf cfW 

cfficf wtef 1 fenvfffiffl ftc® « 
Wtn ff!«t® ff, ®tf ‘Hf’ff 4fj5 
cft*!i to (fetn* «rtftf) ffBWvrift 
fw« >rtftcfr «rtf« cfitwi 

ff I ^ ’fff Cf 5T^ flt*ft«ft^ ^*0 CfW 
▼fl ff, C*t«f»! fPf ff(f, f-3TrtV, ftff 

^jtft« tiffin 

flff Cf«11 f* PifWft^ ^f 1 ®ttf 

'src#, ®®¥«Pi Cfffl ff ftftCTf 
5T^tn ( fl VtfaFCT Vt* wtffl 
ftc®) «rf®tftcff ^fc® cfW 

▼It ff 9t9tr99 <5*ff IWtff <tf|f 

fitfiff ®iftf «R® 1 ftf ’iw 

ftto cf to cf\n «r*® ff, 
fftffftcf ftfti® w« toi nflfFi ftf 
cffi fi 1 to cf^pt* ®iu*rff® m ¥t?r 
niWi ¥tf ¥f 1 ftf 1 

to*l «!tftf CfCf to fltftf CfW 

*ff*ta 4^®tf (Extruder) ftCf **16 

fC3J ^to PF«fl ft I 4¥^®tCff ¥f® 


5 
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atf atl afta tftai ?aata art-? a® i 
fiS^fta cat* ca naa atata caW cafata 
ftca, 11 ff^sttaa ?ta 9itnttai faffa 
f taicaa |tt® «ftai *ta i ft §rt® atata 
cak*ta attia *jjp? fatffai aa i ft atattaa 
«rti s fata fafafc ftaitaa felattaa c5® 
fvt <stf ® aa i ctc®a a’ftsa far* nfafaa 
*fc«iwa fife 'Bitaaa ?(t? caeai aa I ci?® 
f sntf *ava ffttf itfitta a^® 5 *ta 
atat® ft nfafataa ftaaa atatar *ta i 
ftaaafn* d?® 4a*ra ftaa f*3l aai 
fcjtt* f ta c«ftaa fa* caata cat* $t$i* 
*tfa?ta arc cafara <ftta I fana ffett* 
faft& frtfr c*t£ caai aa i fa ^rtaitaa 
fctata fofa ata, cat fgatal - ft Mr 
fa^a *ta i 

fetattaa iff waa ftcatsata fata 

f tai at* i f ttnt aai arcta, iff f vt 

nffc® aa attaa ai caaa (?f®a ca-ra) 

if fata i ft ifta fctattaa ca^if a* a 

aai ata i iff «Kt-ta 3rt?r at? citaata 

ft? (ai at?i fetattaa artsr iff aai ata 

ai) 4aaaa faattaa ararc citattaj a* I ft 

TO atca «ratai:a*rctfa® fiatta fafaitta 

fafta fa* fag afaata «r?f®f atattaa 

fa^fa 1 sata c®tatrai if f aaa ^rif 

ia «stntfai aai aa i n f® flSa aantfia 

atattai if a c®tattai, ffttai i «tataa- 

ffai a^a aa i atartf atata utfefati 
* 

ft aataa ca aarrtfi «rttf, ii afri-*^ 
ffaata aw att^faa asatfia «ra ia i 

ararc citattai if f a*fa fiafi? catattaa 
feaa atata catena arcr ^tf cam aai 
atata faatrca ftatia ca aaa atata cafa 
«r? i a*, n fenrca * atarattaa catattaa 


ataj c&fattai aa i aataaitta ifarc 
caaTa na iff «rvr atatattaa i altsa 
catattaa atar cutattat aai catataifaa 
atat ajaat^ ai ft* aattai-at^wi ata l 
taka a fcna iff ftaai ta nti„ai 
fta c?«ai aa fa\ fa tfa*a iat<t“ta ataj 
ii ftai ata i ttaafrfaa faaa*i atafta ftl 
aFal ffa aa i «rata fafata «itaa*i ca«a1 
aa, itana fttaaf fata I 

iff ftaaa ca«al atata fata fafal 
«tta ftti aa i fctsta «tftia cfta ca 
catta i ca «tn ft *tfci ata, cati fatia 
i ft a^tat*l faj ffwa-ifaf att® 
ai aa, ca ftw atti-ttaafta cattaa 
atatcar ft aflti faaai aai aai iff 
«rta*r caeai itfci atata fana ttata 
^ifaa aantfiti fata f tai aa i 

fnif ai itata ^taaa c?«al few 
«tataa^ t^tcia itcaa at® fffeffi- 
atata f art # ®ttaa aaj fata at»iai aai 
aa I fa *t»i att®« itraa fe^ra atattaa 
fiftqn ftf ata i atattaa «rm r?«ai 
attsa itai^i fata fafafc ajttaa caf 
^ifa aai aa i ca ftaitaa ttata ^®fa 
ata, cat fsjatat att®a car?a ajtn 
iai aa i att®a ca'p f a*ra iff aar ftta 
cutar caul aa i ca?f fata aarstta ataata 
ft? ffet aai aa?ta aa i 

ct® fvi fa^ iff f 1 \*t fitca m s 
faata na fetata ^ifaa a?atfiti cffprc? 
cft?i aa i fctata Ufaa asntfia atata 
fctwfc (Turret) atta catw Itfcl Iff 
fttfcutftcai aai iritntiaftifftta 
*ta f?fei fttf nacf cutatci ntcaa, 
ca ft? ft ajafi aai aa i tfata fcifsa 
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TO 


TOftfaw fan* fat* w*fiirc¥ *t*i 
va i 4$ TOt« TOcata* ftwr ^fa<t* 
TO I 

tat* fcsfara wttfo 

tat* fofa* TO*itfn *ic<fr *ft« 4*16 
*TOfar 4*% gtfcw fcn* fa fa* 


cwi i <®t* *c*i gtw vw to «i 
*ta ta i 416 wi 6 t*tc** to stfaw i 
c* «wa tat? tofa ft*, TO fcn* fa^fl 
to mtaf* TOU I ta** tattw to 
w*to ** 10 cto 16 trfa«r, wt 6 * *tt#U 

TO 4 CTO 8 Sti^ar, TO *fta** TO 
2 CTO 4 sttta I 



tat* tafa* witfo 


attat* TOtTO to 4ffe n&® c6**i i to stt6«r cTO n* 4nt«6« fata 
**t vtn 4*6t to 4TtHi»« sixh at6 *ttfain c«hi to art «fwc*Mi 
tfro 'q «|6n c«h 'W to TO ntfat* ai, tVifaft or«n ai TO fanat« fact f 



420 wm* ftwfa C 2« 7*1 

fatf *H C«t»Rtl *ttl« *tptc*f 5tPl« «lfl ^t^tl ^cw 

mi «t im U« -WtCT fiftt -iWt* a® «twtw W cw«1 <H 

^ tftftn *<* ftfa *«FF at* *t*tl toftl Cl stem In* ^ W *t* 

jjtgfWl *1 f Vfo*!* cn^ftt* n^®tl 41^*1 V^fin f*1 V«f> *W*" 

w ^ ^ ^-Ftcni wtit ®tfn® iwr to* nf«t* ^ ^ 3Itc * * t<(1 ** 1 
iitttnT c*t?i tpi i «« *w stlwfl «wttn ci *f*ta «w® '■ft* 

qtlWtcn lt*C*l <®1 W «W ml ^ *t®1 Itltl (Green Tyre) I #t®1 

fosftl qj* It* I ?t® «tCW 

wm qvit rti**nr ttrtw* l«* «ttt* **i ** ft' <«it* **** ^ (Air bag) 
m w «w <rtwftstwr s* ft* cnt* =m* n* *tit* ^ toittw 
«(Sn ?lc®* In* *tm *ii <wtw sftr* wwi w« Itcra xiwi *tit«* 



Ititiw If® 


it*t ntqtrt fp«tE*r »i<cni crefl *t<?1 Ifoti *** 

qra «ft* i *rti n-^r toft *H i 

**ntwlcii nftw cn cl® fin, cnl tft t^Btw fto* i clew njftK l ;c -- 
wt* atlcwi itntwi w ioo c*cl intern wi %m Slew ftw 
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qprfo 1971 ] fcmtora 

<JUt**Jt*r»TCT« feftta <*ata fcffl* CTOI *11 
ci?t*tat* na its!® as *at fj 
ststattaar-ta <«ita$ *a i ^a>tr*T5T atsttai 
4^ «rfoai n-’ttNa *ai w I ^*nsr 285° 
c*t* 3oo° vt: n*s ^ern*it«i *a i 
fcfaftaa aw sata ajteir 175 at*- 
mtwi *ai stn «rcatc*ta wi<hh 
atata aaala *ea «ii i mata ajtcifa aw eH 
atataiar IftBS f«Sia ¥ti?1 *atffsa 
*n m i w: atata sta aaatasi tffaca 
iv ats ate* «aa^ «rf3F5tl *cai 
StStatftafR I W *t«f a^tfts *a W- 
5tl*IS TOW atatCNJ I «*l W *t* 
*ars *raa nttn catfcaatsfla fetatcaa 
WV 45 fafafe <aa* $te*a ^ntC3l« VCV 
c*$ afcl1 Its c^cv fem? caa *aata *{9 
Stl ’ItCl atatcaa CIt& C*t& C<t& CNNI 
at* I <4«fae* TO* at$tC*J C$C& CV«l1 

$a I fctita fofa #w >r^ *e*es t State* 
c*ta**a ort^vFiS cac* cne* f*at, si 
*t*Wi *ca caaata ww <** na ata fawn 

(Quality Control) fasten «rr®J*i5 
Statae* ntitcai hi cnatca *t*1vt* 
fe*tjv ata «ratf*rs **ta naS ^t^tarv 

atstea *t?l ^ i ^ iwi Stata £sfa* 
®rff vlf^^TV i 

<sfi!PS fctirfa f*to 

at»t* *t*ta VJtfrfaeS foltantta* 
St*t* St^l V» n* IfW Stat* tef* 


*t| 

$*i ^attn **ea 4 «iv 50 vt«vtv Stat* 

( *f* IfCTI ) fc«f* SC* <ftC* I St*CS 

faataateaa st*t* §ncat% Stats £®fa s* 
4*at* stann stats I ItC** 

State** «tcsj*lBa ^In w 4* start* Stfl 
C*tSant?1s State** «flSJ*fi5* St* 
200 St*11 Stc*a Stats ntafais: ntft 

S* *!**$* *W CNtSsatCa* HtNtf \-f%1 

NtCNN f?N>' CNC¥ 

fetltl NCN^ ft'«aCNt’fT NW «fNtf J r t ® 
i fHW N^-itac^a a? c?Cf 

«tare teit fetata agt^t ^ i -llatNtNi 
^rf*itc?a wtNti*iN, ^ ^ w~ 

Ntaj Ntart«r atat? *Jtfcfa cnc^f )>ma- 

{5^a fNta «m 55 «w ^tfta n^s 
NtN^ fac«fci ataf^ ?a^i «ta -i^fai 
35 «N cn:^ NtftN sjMtifc, Naj 

«ft5j, n(5 ^tfvfi l^catcm 

«tNt»1, wp ^taa arait'aaj, |at?, 
c*tiftfc, ^cNI^ffsai, \i «ftc^, litN, 
at^i, att^Jtv, fw*i. ^fN«fnai, Nfa-iti 
W ; ?’!tCN'e »|SSjf« <D^ ^FtaNtNi c*c* 
fetata a«t^ i its *ta* a^ca t^- 
ntNcaa *fs*ai 10 stn faciei a^tala 
cnPtjsi ^ata sta^» na^ta 
«rfsitNcaf oiftfe frniw i 

stasia ftafCTtc*n wcs Ntsts atata 
sitfrfi vt«r m fae*ta ^faa't 

«w seac^, vtaat Punc’ae^ws 
Itfai 



<3'M-nfkntS¥ 


«tetn«n 

Stntsfa* fsfaFSl Si SinttfS iftl 4SS 
%W fs%8tS *tft SStfS® ¥fSStS «f8f 
ssfss n?t«f ntTO starts smts 
¥51 SS I *lfc n?N«fa ftlSrSl 
ss si nss ftfcn ntsws cnts 

<5frtfssf®S3 ¥Rfhr Stf¥ I <fl| *T¥¥ 

nTO* m ss ¥jrfctfa a & ^1 

^Sl?* fos Si ¥|fc«FS ^«S SflSS nsttf 
S^ ntCS I <S?|S¥ SSU SCSI «SS «ftS¥ 

fos nsK nt*si TO TOsi ^s* w 
TO CS W StTOft* fsf#Sl SC&, 
TO TOW^ 4S<, «Sr W f<faPStS nfo 
5p5^S ¥fffC^ ntw I IftfrtW St»t 

fc«fS-W&¥ ’ll ril^Sft^ I 

*tfStS <SSS ¥|CT¥ n<Tt< *tt«11 TO 
TO stf* «m starts 4tstn ¥fstn ¥|?s&csf* 
¥t<¥tffl’®1 sflfo ss i u$ TOs nTOfs 
sts wk¥-nf«rtts¥ ¥1 c«tTcstfcts i 
«MtS^: £*S S^S SCSI 

S^StS Stt¥ sfasi &TO ¥*£ «tHst*w* 
ssts¥ i cs nstf «t¥ts £*s «i«st>C¥s 

¥l<¥tffl‘'$1 sfs^5 ¥ftt« ntCS, ¥tfft¥ 

wfts-csttwifct* si TO-nfftniw n*ft< 

S*11 StS I rtSS^t «KCiS TOltMl &ZV 
C*rtTC¥S ¥rSStS S* CS. S¥S*W«f <& TO* 

4¥l5 sris-nfscnts* nst< i 

*prci*flOT* ^rt-wtroi 

H¥5TO TOW faif¥¥ StStS %ft 

nght <tt¥i <t^:. $*1 ujf cst 1 !* 


C¥C¥ nsft*sY -if®* 5Ff *p¥ltf *fssi 
StC¥ I Whrs:, *K «rtTO *SJS?iTO 
nfsntt¥s ns or css ni&TO* ¥rs i sntss- 
wn cnss nfsrn snssss nl TOs ors- 
cntst'fs sFttf fstnsstts nTO®i ¥csr 
$tfhra:, fsfes aims fenjv c*w ^5- 
nts fsntts s¥s*8c«rs nfs^s fsfe^nfssi 
TOtn ¥fscn <Sf n¥»i cstn ftsttrc s¥s- 
SSW sp? ¥*|4H! ^81 ntC¥ I ClfSt¥« CVf.J 
*l¥Sm WSSr^CfJ ¥t<¥tfs'®l sf^S 
¥C5 Spin mi SSI ¥t sw* C¥SC¥? 
“s¥S«RC«fs ss^’ %¥ («*tn « 

S1S 1968, 2 m 3s TO1 v 134-140 ) 
arhji 

ufo «rt^si¥tcn fiistn 1 ®: feftm nst< 
c«ssr¥cn <2icstn ¥si i festsi ntsw «•• 
¥ttfe\sfs srt« nfsf&^S I W¥ C¥C3 
festcss ¥t^¥tfi«t «fsn s&n« ^stcss 
cBwwm I ffa ntt¥ m \ fti nfaw 
n«rt«f c«ssf?5cn «fcstn ¥ftw fcftcnfl ¥K • 
¥tfs«i src*f¥tf ® fKftft ss i TO nfl*i- 
fns>«pts ns sriff^f fsf¥«,n¥n i i wj fcss 
cn, ntss si sens nTOtn fe^ns nfsw 
CSSC¥S ¥t^¥tfs®| <rs*i« fKsts\ ss I 4$ 
3nc«r ntss « w¥s n^fs«rci ^ns 
n<is |«rtPr c¥scs?s ¥rf¥tfs"8i fsensstes 
^wncntm i c«t%s Nsi^® sn si 
ntssnfS^ c^ssr sc*dsfs stes nfsfe® i 
ss fsf¥^nc¥s ffess ¥tf«watn« 
S5WJS ^ns fs^s ¥fssl ¥tl^sfs ( %fiW ) 



423 


f?tl, 19713 


* aea'lafta (afa) aafari afctlat oral 
cn? ca, faftr® csi rc?a ?t<f?tfai 
4a?®* « ^rca^t?® *W?tft ** i 

at? 3*[eatn fcn-r* ?e* i f?i 
(afar) ® nafSf ate?* ?tca (fcfaa) 
®taai fan 4g® atni*£*1® ata? c®a?fB 

«r*ta®: ^eatea fai* ??«r? i ^jpi, 

fafa, ^iwti¥ l®Jtfl fefas <**< ntaw ? 
^«[ «i?f® afa a*ti<* aaeatea «tg® 
aaftfata C®*? a*4?t* 55?, facias: 
*t®£*fi[? ?e* «J®Jg ??4^ I fa 

(^Jtegtatll ), *fa l®Ttf? fefasj 

•fatofa afa® fa? («r?f®?t® afa 
® a?? cafat? n?W ) fafer® ?fai 
feaa* ^jwr at*? csi i«r a?? 4?t* ??, 
fa?*®: n®?W?fa® 4C* 5 s ® 3?? 

4?ta?c*i hfit, flf, ?fa?t?^. «rt- 
a?i l®Jtfar afa® c?k, «ra, c*Wi 
« aaffaa (afa «wa{B®) aaearen 
fcaa* *aat? *a *t®*Jtft, $^e*ta l®itfar 
t*K® f5frn® ?t<?*} i ??%* ca, aaftfata, 
TOJW. *?atw sa «tf®{B c®ac®ra ae*T 
afa— a* «ttapf®sv afa, ai v gfaw ca\fa? 
aafarea faat* sa* ag*®: ataew* 
atfaaJ <2f a?? c®*ra* ?t<?tf*®1 aft® 
*1*1 ate? | 

art^rtati fafaae?* fafr *at*a al^ 
*1 ?t*?l ( ?Rj? ) c*tea* ^{B «rc?t* 
c®*? i fc*t* teatat* *lc®e*—c*Va, 
a»t( aft, fnnifi? afa), fa* (fan, «ri 

* fa?) fa?1 (aft®?*), 4ta??*l 

? *e*$i) i* caeatv a*fS ^tw? 4f®iB 

oi? ®ta ?fal vi ®tn <*** fc$t* 
wta <?\* (am?) arc** fwi 
$*?* *f?*i cwfB **t*n ?tc? 4f*fS® I 


?ttfcft*ft ? ?f?c?^Ra »t^f^»rc*i 

lata ?tf?tf*®t 4a? ? 4C*Wt?® 
i 

«a| ??? 'wrl^tvfta ataai ® ?taa- 
ft?ta«i wl? Ii??|ft?-®t^a ?®?®f? 
atanta a-ta®f alal c?a? ?h? 
?ftat?t? «P3ta c?a «, aatacaa ?fa® 
fsifat® ?fai «fcat?*aja-?i fa? 
^'ga®: aatacaa ?1^?tfa®i ala® alc®*itta i 
?faat? aaWa 4®tat??tw ?taa{B 
c?c® qaaaasm aarac?a aja?i «? 
w ?na ca, carnla a®t«®t ca«*r?aw 
aestsa atai atataa *$ afBn ate?, 
®?ea?i 4« aaeaa aiarl ®tv ?ga alate? i 
late® c?ae?a ?siafa -?ta« ?le®e? 
ca, aaaaa^f a^ratta gratia 4iat<t?t» 
c®a?l aa, «ma ca cata 4?ta ff^a 
c®a^ (c?eatfaatfafcf5? ^aa) l®jtfa 
4taM ?fat? ^^tiaa ?fatfa®l aft® ?«ai 
aga ca cat® 46fa® atai «rca?l 
?m at®ta cal aa c®a? a tat® a?aaa^ 
astaten <rwW ?fiai at?a\a aa at«si 
atle® atca i f?®tea ®tai a^’r ale® ate?, 
cal ftaea f?fa «iteat?atc®a c^i ?faa i 

■ftawtcq* 

caeaa f®®ea c?ta c®a«f atataa®: 
f?®tea ?t? ?fai ate?, ®tal 5 sjare® alea 
aea atfae® alca ca, c?tfB c?tf& a?1ae?tea3 
aaatea atseaa caa all® i $ateaa ®<>aa®ta 
?ea 4te«ta "nara sfae® ate? i c?ta 
?taea cal ®«.aa®1 ajta® alca ai atat 
atlea <rtii? •a'aa fafaa « fgft® 
alat ®tcn ^av^g cata^atca ^e®ftr® 
?fte® atfaea ®tai atata ?t®tfa? aa? 
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wti fTOii ^tfnr® ntci i cro ^jtb: 

n?tii ?^ii ntci i 

i\itTO <*<s$ cn, nfantfi 
?i u^Sta cnifnci cnm nil sii i 

ifatltm VgfilW <41lfB ^ flTlfl TOU 

( CTOR ) ItCl I 0? tl fTO fad !Jtfc 
(crot^li n?H, cto—'* i, TO* fcirtfa)» 
c«ftf5=r (nwK, ill—^ritanc?** 
TOl fciJtfa), lti*t?fos0 ( 

n?K, w-fSfi, acTO $utfw) «iii ititfvr 
TOn ( WML, ^ *1 TO*) 

fiftai *5 ntitfcn ntw i TOl TOl 
W «itfVs TOc«r, il^tgt- 
c«f=r « «itftn TO* TO-iTO® 
tTOft TOl TOtl ’ll! 3 ?!* *fTO « *1 
ltd I ^ICltCII faTO fcnffocn 
TOfa n*srfi TO « c^rtlSwi «ri nfafil 
ntri <4111 citcia f®«i =it=rtf^«f 
ctftiS* *ntncn ci* <4?-<4if3 

fcifimfiro fum f&TO ii c«rtfBn- 
cittnfcn *$ ?i i fir TO nf?<» if*itm 
c^t=r *\% ill ciiws qfiftn 

c«rtfc* cTOfcn n?fiitn iftii TO? i 
«ty$nc? sfiinta citi fill iftTOi* 
ci, cnntcni wj cw fifrl Am 
iti ?ta ifhi Bf*ir^5 to?, 0? TOta 
finite wi TOcitcia fi^a i€to i 
fintnt?ti ci n?n w TOttn TOi 
nTO *i1fr«, toto* uton fifsi 
afro ffeTO* (c«ftffa-c*tTO?) 
55 ; fin it* TO c?t* <fl?{5 utntcw 
n?*tTO <4i^ c*m TO*t to ic? i 

TOtitcw TO, csjtfei. ?tt*tTOc§& 
« TO* «^f® n?t«f ?$*, m « mtTO 
TOTO ntfwi w <f|s nficin wi 


« fallt* [ 24 t 1 ?, 7 ? WJ 1 

?ca, TOtr® iTticftcn worn sf*rc® 
ntca i ^ni'si TOTO mu nfoa TOitro i 
TO TOt* ?*r» nfoa ii»ti vn 
^niJ, c«rtf§i, ^Tc?t?ttc 5 ^ itssu 
?^c^s «rtfiil itt? i l?tn *rs«itit^i 
fifapii, firli®: Itcn 
^%8fm ititcir *tfi« ?liti 
tw ?tw itcn wrs ifit^tci ficit^ 
?^11 1tC«F <4W ^IWW <5t?1 ?^C<8 ^t?i 
’fiti « iK*ni ?ii 

ititifii* fiftpiti w <Sf *twt< 
?i i *jic*ri 

«itita fcitwa ?«ii «fcit«ii i 

i<r®: ^iciftcn « ®?ti f^ 5 ®? 

frcv i^it=r ^*rt?fii 3 ic?i nfai^i 
^ <4111 fe?tc?a ?cu fiw i« firfiii 
^f^il ’itc^f i spM' «rt?t< ®ir 
cirtiSi « Tjtfe fir^c^ *snt*fo® ?? 
<4111 ^icici 
’Utiifcn w ?^ii iti i 

^irftcia irttiftf fifarit^? ci 

c*?*Nta ifitifi^ ^5 iflll 1^11 

itc?, «t?i «tn ffo ?lci 3ii 

«?tic^ti ^ c? mml arutv ^ftrc^cia 
it?tc?i «itfa« ^faii “iRf »!<rMr 
<4iif& w ciW*i, «t?t« 0? ®ic? i 

^Iwtwa fw-iMp <ni| to men i 
«ftc?a ii«j«ci uq^ »i¥*j arnf«c« «ifi- 
f till «fit5f®: ^«fi C oR^tli)« 

0ito iTO (?tftO >rtttCTj 

?hi <ftcfi ci nwt< {8 cft*i <w^i 
«? a wrtpn ftwn aintifi^ ?i, «t?ti? 
,j itit$& ic*i i cw <flf0 wtl? cf 
cfH TOt^ctoi intii ntn iflw, it?ti 
ninn nl^u nfafsi ^wtW«r n 
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1971 ] spRfj^ 


4¥ 4¥-4¥?3 C4rttof4t»t4 I »Tt«ftm: 

4¥ 4¥ WTO ¥tt«F4 ¥3 44? 4¥ Wfl 
44a?t$C4* nrst^l Wt45, 

^sTtfa *t< »p»tf*pra w <?«¥ y<* 

44*t$4 C¥tC44 4£4T 4&IT4I 4^ 

^nt^r, c«ttlS4 « ®fa 4i nvrtc<a 

^rt^facsrci ^r^ti w 4<rt®:c4 fetttfSff, 
cn*r % Ppr « *it$cnaf 4t4¥ 4a«ft**i- 

«fa fac-tt fewUCTWJI fa* 4¥'4¥fi> 
44¥tfc4 'sftata 4¥tf*¥ WTI ¥tW ¥fat® 

ntrs; ¥«1—^*-*^1 44«ft^*( «ft45 

« «rttffaisM—4^ ¥tcarc 4f*¥ 

i 

afVlWtOTl *TSl * ¥tft* *l$fe atfaat* 
m W « 4$ &5lf44 ¥ttf* 4T4J »|t**T 
Stftt* VI I 4¥f*TC¥ C444 wt«¥, 
fa?l4¥ ^BJtPr <RVI-*rctl* ftwwv 44- 

Wt^H^Pl ¥Jt&, C4tl84 « ¥trtW^ 
«t<?Ps n¥t«f«flrt *m^*rt«R ¥faji iffc »i*t* 
¥ta, <¥*fa f*ri¥ cwwt 
TO*!* 'WtfcPW *H 

a*«ni 3f^?i « wntarn 

c¥fta* Btftrtw ^ssr ^»4 *l*ttf *?& 
¥f«i <?rrt¥ i c> t* «r» ^at¥ttaa »rat * 
lift* 44 t l5 «fM*i ’TftJta^t’te ajWta 4ta I 
fti '8i^4 n?rti<a toI « %tfvf 4¥$ 
wra awfitofta «ri* «rf%r?a fc*rt 
f4<«s%4 i «ma w aptarfteas 3 rsi * 
itfw « fc*ta fVsw ¥&ft v%~ 
43 c* a ¥faat 4 vNc* »it*rwi w 
^ai ¥ft¥ i 4^*t ¥nt«a ^rtwa cto 
44*ftt*re ^fa¥i ^4tf*r, ¥t*i "»iW 3*1 
31^C¥C* i 
6 


* iresitWOT* <?fN ^fwt 
aftac¥k4 c^aar fasfta ¥t* , ¥ftil 
*ti¥, cn *T4C4i fafe* *r«af<r t «t*t« 
4caj 4^fS »rt*ftg*t si^af? 4^ ca, c«asf 
ca?t4 tv ^rt^tfa? trat^ai ^rc4 
411 444 4f?f«a f4??4r efface ^a 
’i^fcaa aFtaf sf^c^s 4tcaF, ^44 c4^ ¥tc^ 
^^441 ai ^af4i cv«al ^4ai C4$ 
▼ftw C’Ftflfn ’8rfa5-fersaf4l 4 i 5C4 art^i 
4r-tf4v5 a?at^ c«acsF4 «nrsB4 ?far i «f^a- 
c^tcaa asnt^a 4taw 44ar%4a ^f4¥ta 
¥41 *$& $CH«t ¥41 4^atC4 

'8TC4¥ CTO 9W ¥41 f5|ftC¥ C4, C¥4C«T4 
4t4l m &t*\ fe?}4 ¥t<¥tftv5t 

' 8 lf4¥ 4tC¥ I 44¥t^C44 ¥*14 nff'® 
c®4c«ra ¥«ta 4¥^¥t4 ftfan 4fU4f¥4 
alala ¥C4 clears ¥t¥ ef?ic4 4tc¥ I ^ta« 
«fl4i fnatr? ca, ¥jfo c«rt(54 'e ¥tc<i- 

v$$» n^rtetfa ?*it¥a 4tac4 4t s i¥-?t^f54 

44aft^4 ¥t4¥« ¥t^faC9!aC¥9 ^^¥1 

ar^«l ¥ca i 4tafVfef9¥ (’ffa?^) «4t*4 
»ft^f-^t^f§9i 44srt^C4a »r^ JfWfTOa 
Wl atca I Qfv *fc¥ 10" s (M) 4ta- 
f¥^f«¥ calat^ arai (¥«fr^ 4¥ 

*rfa4t*i ¥s«i n?tc«f 4Nf¥%ffl¥ 

cartatfr®* 171 aritcaa 4¥ *w 'stc’ta 4¥ 
4t4la) sfiat’r ¥fac»i 44aft^t4a 
¥K¥tfa<sl t$¥ai «fta 4 *h^ ¥fn 4Taata 
*4 I 

4¥aaac¥4 ’ttatralSv 4i4f¥%Pa¥ 
¥f44 fa¥4t4 I C¥t4 C34t*F* 4¥4- 

««9F 4taft4 f4it^ai «rcatn ¥fac¥ 

a?ht¥tC44 4C4T 4^4t4 44aft^C44 ¥ft- 
¥tfairt afa^ ?941 ^^a 44 ( 4 ^ «?« 
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wswrc* «wrt^-c«rtntfrti hi «rti- 
nfwcnt^v wi nts i 

*WWC«nr V* «tnnil& (fwtfawn 
*W *S7tTO «w WWW, Nagarjum, 
February, 3938, Vol. XI, pp. 309-316 

afaj) *rti *fwi nfonnir wtm 
^slnton whpfr §*\wfo *fast* 5)%5»it?i 
TMfMt, <«H. fa- HSfalS WHT s 
*w enters *ni *tfa *rtfa, Htstsi wiTt*i- 
HI"f fa^ST TO*R9? CTO *C9 ; f#l CH W9 
ufatCHH wr nmnjfo ^*c«r?r etfrjpi 
etfefosMn^ cntn )Witf»w^. faRfap- 
wfafi?n si cnsfafen cnni nts sti i oil 
fasrsa ¥t?n «ntwtw* m '«Tffir c»i^w 
^SCStS *fatfsfa I* WTOf *Wltn- 
csrtenfata («rti-nficntw) fantcn ^t«r 
*w, «torr «ntst* *farn to «tbh wtfrtw 
nn ^faw ntfiii *m nfast c«w*a stani i 

TO* ft?1 WWW StCftC’t? HJS*1 
CVT'691 W Hi C*H, CWCW ‘H^ff W1* 

afSlW (wtH « fawfH, Wt$ 1970, 
23-r h$, 3? wwi, *fs 174—178 afasj) 
sBttf* wfoi from wsi tfrtcwi qjp 

HtSim C*tH C«HW « Ht«tS 

WWW ftfefS *fasi WWtW Wfacn §*tS 


wtf wtfwi ’ll c^hw-wwi wtw fatiwftH 
afw rtw, H^HtH v C*l<tC*a HH£I 

HtHII I W TO WWtW HI «TtW 

’TIT f?Hl, sSfal Httffc *ftsft WWHlfat* 

•r^HFl W*1 ^5 I 

#n ^wscwh wlttcw wstfw <w 
WtCT ifCHHlfa Wt«r*f 

Wtwil Hfacsrs cf, <HHwfac*ia nfatcsr wtfaf 
eaten* fcfVvn W 1 TO *&CS I fasts HtW 
»w wwt* nras ntfan fasten <«Hwftc« 
HTH^tS I ^HWfatH? wfat HJS*tCW 
WfHHtH *H1 famS'SttH fatSPHI *fa*1 
famrOT wfo fagsi w^rtln wwwwtw 
c*tsfa&nrfn Htcst*rtfa*Jtnn fats *ffaw 
•tt&« ^c»its 4hfIS wirt^H 

^^nfrens HftsHtm ^faistcj? i «its« «rfH, 
*!6i fasffastnsn^c^s cwnWt«Ppi 

n^cstfn^i ’ffhi sfaitn, nt^tc^ 
newt# **t HtfafstPF SKS fttsN ¥«1 
w f 

«iHi ¥fl sts, wwtlws nfaents?- 
S«cn H««9F *t®? SFfasi srttf—4| sts*tts 
w^i nilspi-fniWi 5Ht^cn 

c«saf, ^5H1 ^ts-faatens 4¥i3 ^n fan 
towlWte ^sts wtnm enm faes i 



faTOt^f*H 

%v*si frTOi* 


fwfcftpR 4¥ qatfa sffosfa* (Anti- 
biotic) I 1940 TO»! 

*ntfaTOa* TO cto *itwl to* 
flfasplTO TOl* I TO®1 TO 

TO *ftn foTOt^fro *wtf to* <af® 

>sftTOa TOffc CTO fatlTO oqi ct! i f*« 
c»lfe| $¥ TO I C^ TO I *t ft TO 
^itTOTO <rnt«Rtwi wr *afa i 
cnf^f^f^sr <*rtft*ftaa to f^s ftfstr 

f 

orpn 'ojcto *taTOi «w ftf«t ncroTOfc* 
TO® crotwi ^ 3f®<sFft* TOrota* 
cril TOIS* I ftTfat^ftlTO «ltftTO TO 
( Pwfa ) . cTOfift TOTOtTOa i 
apfcvm atcTOa to *ft^ 

to« <n*|[<rrfa TRtlS f**i <ro fevr i 4$ 
qtlSc® ft«iw «fatv f*$ 

toto fat* new 5t»ltCTt 3 T5«F»Tt«rT to i 
cto1*cto c^c^rtrtfHfcw *f«f* **1 
w TOfS?*! 1 ^ d^fateftfen ** 
TOtTO ^5 <W sfftFa ifatl, ¥1 CTO 
£®ft *ai w totoi *1 
mb cto d^fatfcfro cJiffc&ttafTO 
*t«* to ctoi cto «, ®t tpt 
TOtft* ^fl* apil^sU to-to 
’1*^^ TOs^ft* toft ff i <A ’tt&f&c* 
**$ to vil to ftTOftfro c#to 


** i ^ ftTOftfro cto ftTOt^Pr 5 * B-c* 
1*f* * fw ¥31 W *CTO i 

•tSWl ¥C3 CTO1 CTO c«. ftTOftfTO-B 
■foil? «ifw f»ntCT ^ TO** 8 ! to 

W ^C3 ^C3 C®:<§ TO* 

to fro ^*{8 ftwt^h *iTO toft to 
TO TO faTOftfa* sv i ftTOftfln 
SV cTO «itTO TO ®*|5 nTOfcviw TO> 
TO TO cir®a1 *zm nTOcn ftTOfaftn 
(Rifampicin); *|TO C*|{5 TO1 3-(4-f*Ht^*l 
nt$TO 'sfjtfsr fTOi^froi frotto fiTOftft* 

SV. [ 3 (4-methyl piper azinyl imino 
methyl rifamycin SV ] 
3tnt3f4f ftfiwi <fl| fiTOfH- 
^^9 TOCf 43^ *$ 

&*ft mu ^*tn i 

ftTOfaf^ ’tC4^ e ft3 «T<R n^tc? 

^{5 ®rc3tn w ¥»i nr«« cnc^, ®i 
^t*it«r«r i «tr®^l3fi§3 «4®tc<i 
9wrntPH *fatt *it^wt3jtf^fiiit^ fe^- 

*ft3C^ 541 I 

Pw TOlTO 

TO TO «n^l5 TOc^—c^fS 


• *3 fror* *(f%a, 93/i, 4f^5ar 
C«t®. VplTO1-9 
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*W 1 faalafrfal 4 *ato $c«*ncia 
ntarcn «rcatn *ac® *ai 4* *cn 4$ 
*1«|S nilca ^5 *fata nr? ii 4« «rtft*&t 
nfataii «iaata ate* i 4 $ an TOffata to 
itita*a natoi-fiatoi *cn i «racica 
4utn* fn. c*r=tf 5 r cncnlSfe ncaantnta cac* 
natoi to ftitw fenato *i ca, 4^ 
49IB f 5 fata af*i *acn to to to 
nlln ifaca n?i to i 
•TO ^11 TOl—4$ fa®tca *ft 
*ca, to! it « *tc«ra ^ft*i «tTO 
«rfas?fa* cac* ms « wrj^f TOai 
wifi TO*ta ft hi < nla ttce 

TO 41 4 41? q% *a «W 4$ TO 41 4 
*& *ca itifa*n 4iwfta-c«ftfai i 4ii 
ft 4i 4-a attfi avwnahr to ntcn 
TO 4i 4-c® 4as 4# nsa *a facia 4* 
aacia 4i3?f$cia fcnfafaa *cn i 4^ 
facia 4i®t$nc* **>1 *a TO 4i 4 nft- 
atca® (RNA Polymerase) I 4 $ 4 isrfanlB 
®t^atn cat* apF *ca afta 4*8 n*cna 
c*tc* *<$ati i aaijfia ®w 4^ «rorttaa 
$fn*l 4ti*atfi i nfta ai m TO *Pla- 
ca* afa TO c*tn 1 * 1 *^ Catena atai 
4tTO *a, to enfc cat* aw. Catena 
avi$fa *c*> ate* i avi^faa to «fticis 
at^l fa 4i 4 cac* to 4i 4 4*< TO 
4i 4 cat* c«itl8iw fit® *a i «ia* na- 

cnniB* sttafti 4 ta 4 i 4 nftatca® 
oMftiaa fcnfafai to 4 nft- 


atew wtacac* cam a^nti, caafi ca 
atena atai aftata* 4tTO *cat*, ®tc®« 
a^ati i fa*tafnftcia facia* natciV ca, 
4^ 4^(5 «Ptacac*a TO 4i 4 nfnatcacna 
feia cTO *ft to it, fa® 15 *** n fa* 
atcit ®tlatcna TO 4i 4 nfnatcaarc* 
n*n< fan5® *ca i 

n® to* a*a 'Bftafa* TO-faTOa 
f® 41 4-a ^na fi^fl^i 4isf1^a TO 4i 
4 nfaatcacsfa ®ttart fasfa *aata 4*f& 
aff^ sen TOc*i faTOfn^n 4^ 4i- 

^Itcaa faa»ti\caa *tc* TO« 

n?n 'a catanaj to $cto i can cTO, 
TO 4i 4 ifaatcaaf faca fa 4i 4 cic* 
•nta 4i 4-a nvcstaa «ita® *at« «w 
n5tac* faafafifni < 2 f®tfa*? *ca ; 
faatafnfai caata naa ca TO 4i 4-a 
n«ma ^a* *ca enw, ®ta fen a 

®icaa to ?n *a n i fa® 4a na 
TO i^i to 4i 4 ausfasi ac 5 ® ntca n i 

TO*fa am *cac* fa*tafnfai aTOatcia 
«»facaa* 1 4^ catlf& aw ftfavn-fawtiV 
caa *tc* 4*18 na®fa*n i *taa 4^ catena 
ftfo«.nta nc« ^ci*fei nacaa «rcafti i 
4 $ al^caatat fafaMta m to* naa 
4*tfa* «lfaa?fi* aja*ta **1 *a i ®la 
*cn TO 4* «rfa'$*i «ia®ta *1 *w I c*i 
*a aft I TO afiat^a fa*t® afa 4*1 

naca ^ TO^a* ,aja*ta *ai **a 4a^ 
can ata ca* aflatlj 4*18 facia toi 



nyfc, i 97 i 3 fiwromfot 429 


ts c?ts 4 ?|i> afa®rls?c? s? wsnns, 
«t^W 'aWfliB'e ftc* C*t? tnfc «fftt e Uft9 
«lf®W W SI I 4§ «[SntC? SOI *S 
•ts-ns fttstfrsii ( Cross resistance) I 

•iH cstsri stc*, 4$ *rti c?ft aft- 
^st?a mn$ s? 1 ft 1 fa?tsfnfntss 
'01 ntni, iNw «Ttstia ns~ss 
fswtftsstn nnt?? n? =n 1 

4?na sftnn^tcs 4$ 

SfStffl T& I S^t 4SS $ # 

catena ?tni «rcn?fcl 4?$ satis aPtstl I 
4? sits st^tftsjtf ^ftsts ennts 1 n'oesa 
gtnwtn ^sffciftfc m csf®?rft fsnttf 
patens §na 4$ ^alB fats atsfs? 
ststs?s ncssits cs ?n ntwi entn, 
«i wMtani ftaten sis^® w 

aftsftst?? *\ZW f*?tsflfntSS 4?{S 
as? s?s *sftn cm nts 1 «rot?r afaaftst?* 
fcnfafae? ^fastens «Pftl*rs gft an ?s, 
fti fs?tsfnfness fcnftfat® sfTsttofn 
sea it? 1 

4sns sftatens fcns fs?tsfafnesa 
a®ts ftCS ft$ «Itt*ltR1 ?StSl1 1969 Jjtc«i 
# ness? nn wntenesa $. enntess 
cs$cn 4s<, ntnents ^st? ntHs nfssfasts 
**l nen $te«rs ncasitnai ?cns fsssi fits* 
cvr 1 4 ^ fasnsfnfns ntstsis: arfatst*? 
ftens 4 ? ssna sftstens ^ftt? aft^® 

1 sjtntafc cs. c?tn afe«?fte?s c*i$t 
X* ^Hrta 1 <*tns fte? 4$ ?nt$ fcsn 


?ai ftn cs, afftl^a afocas* 

ftntts fiwUfnfnn cs 'stts ?1«r ?ta, 
oftatmo cssft ?t«f ?ata i 4is an sent, 
«ft«tcns affts-nfiwsts fasnsfnfns ns®i 
antn ?ta creates r eatings f H»tn 
«i¥ cn*w esc? cnstwi scat* 
cs, '©ftattns ^fotatfiw ens stnt? 
fitotnfttm a«tfs* sc* 1 

?imt? cstn ft^lsfnfscss «timi 
stftwt? 1 1969 >itc^ fotnwts 

«?tl*wjts enfnewis cs, ?it^rrs estena 
«ftatcn« ?ft f«?Mf*ifnn fit? ?stwi 

>TSS S? ft I ftl CS C?C3f ^r«tfs«p c?tsc? 

?it^ita c?Mt#t? c?tcs nfai‘5 ?st? nen 
ft¥tsf*fpK sKN 1 'ncs? ®tlatn 
«ttc?, si nt^tfs? c?lsc? ?jt^ia catntapto 
Trtfor® nfiT« ?ca i satis ?sw? 
wt^sttns seu ssnn« si^i ft 4 ^ 4 
cnc? ^ta m 4 *c? ca!f5t^ «ittn =111 
\*ta ?ta? n< ottaten ft 4S 4 «isf- 
nft® ntr?) o? n? c^ra ^tars'tsis st^i 
ft^tes sts, cnfci s^ fts ^»tft?tns ?t« 
4»{5 s^> an ftn i ftnftotnnn 

?t«sft t^fts ass f*]?tc* 'Bitrns cs, 

JR 'Bits 4S 4 Ot^Stena lftt« ft 4S 4 

ssjs'^ s^ ftntts ?c« ntw, si 
«nn ^fi^s sts ^tsftn i nw ^sm 
?res? nntspi-ftilsFtn na fnsiteisa 

astfi« nest* i 4 $ ncs*n ?Jl^ia 
catntaFt* c?tcs ^ «ttst# cntsc^s 1 c s 
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4^®ft5 «itfl arc 4 c«i¥ f® 45 4 *iw» 
¥C5, ®tt¥ 5»n 55 ft 45 4 iNtlf f 
4$ ft Vfjsf 4 *ffa5tC5«TC¥ 555 ¥15 ¥Jt*lt5- 

C5ttt5Fti C¥t5t¥ ®fttft¥ c¥tw *(65® 

¥51 w ft 51—C5&ft 455 5OTft5 «Rt5 

f555 5® I 

455 ¥rt*Tt5 flTMtVf® C¥tC5I 

W 

jjcar 4*j5 ®t®tfa¥ c¥twr C5 *rt<faj C55i 
C5l¥, ®1 fe®t55 «J?f®3 &*T5 fsfta%5 i 
4$ f«n 45®« ^5 C5 S & 5ft51 W ¥5 ft I 
ft® twftftftwi ^rtftfrtw *15 C5t¥ 4$ 
ft*C5 4¥fi> 5^5 ftt¥5 ®551 *C5t¥, C55tt5 
<®t5t® ¥5CT *5r®1 4$ 5ft5tft¥ C5tn 
C5*l «ft=n W ?C5I 455 
*!<* £5®tf5¥tW5 4$ C5tn ®5J® 5t551 
^ i «ic5¥ irwnNtc# 4$ ftw 
5C5551 5^ »rw C5^l 455 «H5¥ 
ftsrf^ C?5t® C^I ¥5t*5, f5¥t5fafr5 

jf^-r w «rft®fftt¥5 tw ¥t«r ®w 

ft 511 45^ ®1 ftl5 ft 45 4 *lft5tt5®t¥ 
55ft51 ¥®5tft W I ftfftfrpRnj-r 
*15 *Rt< Wtftft* *!jf5faf5 * 


nit I $tdf5 3t5f*l¥ *f5ftt5 ¥® 

■rwfeflr wit® i 

5t5t55®: flTfafnft* 4^ft*i c41{5ct5 
*1C¥ ftfa *51 5&t5, 5t5 ¥C«1 C*ft C«rtjBt55 
»|ftFI «|5*1 51 nft5 ftlfa *lf55^5 5E& I 
455 ¥51 fWl, f® 45 4-5 fc*f5 fttftffo 
45Sfft5 Wf5 45 4-5ft5tC58fC¥ C5 

«fft^5¥ 555 ¥515 455 ^t5 45 

4-5 fc*fS fttfflfo 459^5 ft 45 4- 
*tft5t£5®E¥ C5 555 ¥5C5, 4§ *15 flft- 
®ftl¥5 5C5J f5«53$ ftg 5t<¥J 5ftt® *C5 ! 
C5 aft® 455 «f5t5 ¥t8f *Wl, «Tp faFfaft- 
ft55^1 ¥51 « ®tC¥5 «tft#ft¥ 

®5 f5C5 *1?l¥1 ¥51 I =55<3f W® fsftmi- 
ft»tW C5 5^®*^ «ftWl®5 4t*|t®, 
®tC® ¥tC51 ft^5t4 C5| I 5^ 

¥Jl¥ffa C3t5 ftn f5®t5>5l 455« 4ft5 

«r«5 5tt*f$ ftftt5 ^tC55l ®ft 5C5 55, 
f5¥t5f*lft55^ *1?tC<fl *WH5C*H 5C5J^ 
*!t«n C5C® *ftC5 5^tC5lC55 

55tlWC¥ I W®1 f5t¥t5ftft5 C5 

nC55 ^¥, ft® <St5 C15 C¥ftt5 «ll¥« 
aft5l C5$ I 



aw*t9i vm* 


‘at9 a faatlsT C*t9t9l 
9¥f«9 fa9 *T<t9l91 a ca^fiif C¥tW9 
•itc^tff ftn Rat firs «rtc»itRi ws 
(afsr a Rat?—f«FW9, 1968, atsntff 
196)'9-rtfl^I1 1970 g&9j)l 
fifsr WJl'i'i HQ* *9t9 ¥c*i C9 fat* 
afa-fawf^ <5<ri fsfavn-fwtatai 
c*n «rhi a ^fj cm c*rt¥, <si *wi 

fa99 «tl9|if 91 CffwN tfa 

fatfa-a* 9rH¥ *j$f99i i fa99 irfv- 
«fffa, ^99 fe*rhrt9, fawi 
9*^, firmr wpw ^^tr=ri 9t5f;99 

at90S9 9W I at »t9t¥ vtwr atftrc 
afifta 9?1 f«F=! f?C9 v®¥«fa WTO'S 
91 *f W C9tC*T9 f99t99 W ?F5 *ftC9 I 

fiftwro* atic¥t m sc*? fa9 
firatfr 9i c^wls^ at#rfi i at c^^fs^p 

tftfatfa a fa* f*f9tf"f 9jt*ft9^1 fa, 
a**t 9ti?9 aj¥ ¥tW nt*ft¥tW ¥*tl 
¥Wftft artors cnnn—or m at 

«RW ifPltWI ¥91 SC*¥ I 

tfaacsit at*i c*fc* a, afac¥tc99 

C¥C3 *T9faf 9VH|fa9 9t9¥ « 9t?¥ 
*WI W1 fa* (Gene) I ftfa? fa*« 
mSft final ¥C9 C¥t9 ®fa99 9% «*f 
3?fa 9ltt99 fesftkr a C9CS9 fa$C9 

R*ffa> ^fa «i^fa fan i 9tsc?9 vs 
aaft 9*c¥t?f ata? srca? ^c*® fall a 
wt^i fa* *r* <snw atyfai a fa^fac*? 
fw, ata vc*i 9t«tfn^t9 vrtai n^tc* 


9^t?l >I=lt *=? «r*9*fat9 fifjS fa*I¥ 
a** ataai atsp¥ afa-fatc*? atc»ifc¥ 
«os c*tnrft, c*c9fa ¥ti nk-a**i 
9t*ltaf9¥ fa* ?« DNA *t*¥ 

afavti *ra,, 91 airtwfa (A), aatfa 
(G), 9ttfa (T) <*9^ *ttcttfa (C)~ 

at St9 9¥C99 VtasajV Cltfc Cltfc fa$- 
faattt® a¥C¥9 *1W1 faff I C?t* fa* 
91 DNA-9 ^VtfaclC* f9^f3F«l»tt®«fa 
9s*faj5t99 sji*ot qfsn atca c«iti3i9 
arjtftni ^iJtPrsafa 9aitapt99 *ims I 
a^rt 5C91 cawltf C¥t® i 

ap)9orc* c«tt15c99 ¥tca9 f^WaFf 
«I7t^fr®9 *fwt I C*r^9 ^5¥, aail, C¥t9- 
«ltst9. 99, 5*1 tssjtfta «{9t9 

tnl¥t¥ C«1tf59 I 9^909 ^9 

C9tnt99t9 f9f%9 C«rtiB9, C9tn «tf«C9tC99 
CJttf9&fa9, «tf%C¥9 9^C99 f^C9l- 
c*rtf99 t«Jtf? c4srtJ89whJhr i wfa ^9- 

c¥t?:99 *rw 9f9^li 9t9taf9¥ 

^F 9 t 9 9 t?t 9 J ¥« C 9 ^«f 9 aj? 9 t¥ 91 
a^atta, c9«fa« c4tlS9 i t^fa, aifi- 
cttfa, «tC9tC^f99 «Hf« 9* *tft9« 
C 4 ti 59 at ^9 I 9 t^t 9 a RNA -9 9 t 9 Jl 9 
DNA-t ^¥ ¥C9 C99 C9C?9 CfWtl 
¥99 c¥t*( a^rfa f¥ nfaatci feafi ac9 i 

¥tiaft far99 9C9) C¥t9 3pf5 9t¥t*l 
( DNA C¥t9t9 a 
fat&atttw 9t¥W a99i a¥ 91 a¥ffa¥ 
* 99 ? f 9 «t 9 9 ^ 9 , fft¥ta 1-9 
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c^t=f *l3£*i *£3) 

'5tfl 3£V£® *3 ^f3^< <fl^tl3 ai c«rt!i>3 
fofa *£3 ( *-<4^15 Sfl33l3 ^«1 *Jtf3£3l 
*Jtf3® 3t*3t3 «f£® ) 31 *l£tft foft *£3 
31 I %33 <4$ 3*3 uFffa W£* *£3* 3V1- 
*« « **3* 3Jtf3 CW31 3tS I C333, 

*Jt3l£lTf3f33l C3t£* <4*?5 «PJ*tlw» 

*%l£3 3r1»lt£^1* "1#3l3 (<4|»ftfl1 *£33 
3Jttll£W 3^3t3 ) fHl* 33 3»1, *£3 3C« 
^ "t#3l 3ft® 33 ! *191? C33 

^jtftftai c3t£n «wrvrft* ftc3i- 

(Sllftf £®ft 33, 313 *£3 31 5 35f3 "3l®1f3* 
*firwrc *ff393;£33 *far *3£® 3t£3 31, 
*13 «lt»| 3*«*ft*1 c*1l3t*f3 31 *£3 *t£*3 
3* C3313 I 3ft C*f3 fftw 3» 9 1tC3 *1®lft* 
C«tlf5* £®ft3 fc*l£3t% ** f*3 C?£3 «1£3* 
*fa£3 CV«31 313, ®1*£3 $ WiS 3M:lt33 
3£® *tt£3 1 *1*3 ftf3 fa£33 

3t<$ta |*t3® 3ft3^3, **13£3£^3 f^3* 
3<£3l*3, C*t3 f«FC*3r fa*1 $5*t3® 3I3F 
31 *t*1 §®Ttftl 3f* C*£3fB* 

|ftf33tft>43 *1«f J 

3^3t£3 *t33l <433 <4*fel *C3 C<ft£®ft, 
333 3l*£93 (* fefsm 

£*£** ) %33 nk33 |*l3f 3f33^3 
3t33 *t3 **«3 3>IRlft3t3 33 I C3ftl3l 
Cfft f®R 3*£»33 *3£* 3*3 
*£3£*3 I «f3*C« <4®l£3 *fW *£3* 

wt5* fs?£33 3^£St93« 3«3 *C3 I 
filftll3£W C9*fc|3 <4*fB ®rt*ft>* f*3 
I. C*t*lft 3?l3l3 s C3£* C33 *3£* 3*3 
f£3£*3 1 *ft3l£® C3 ®l£3| C*1*, *1331 
*£3* 3* ^1®lft* f*3 «l*ft C3£* 31 
*ft3 ^^£3 £®ft *3£* 3*3 3£31 I 
f3£333t£<3 3£®, ^d* 3 *£33 3C3j| 


ft£33 flat* 3t*£33 *t3£*3 3£3T <4£3 
3t£3l <433 *31 *£**, f*«fW «Tl3£3£f 

<4$ f®FC33 «f£9tn *£3 ? <4^ f«RC* C*1 
3t3t«3 'S3C33 3®^3£ir£* ^£3*33 f3C3 
*£3 31 I *f*f3'S' Vffti f*3 3Tl3£*tr33 
£*£* *9f*® *tf? f*£33 3C* 

3<£3tfa* 3«3l ?3*t3 I 

*£33f3 3*t3J ^3t£33 3*13 3t'S3l 
C3£V I *t|3t3£* *t£* 

9J3*t3 *31 C3C'5 *ft£3 I *t$9t3 

* **l£33 3^3t£33t9 *f« *1^^f3* 
3* I <4£<5 <«rt£* 3t*3t£3 <4*[B f3^f** 
*Tff3® V« (DNA 31 RNA), *t3 ^»t3 
5t3f3l* C*tiS£33 *t333 I <431 I 

** C*t3 3?l3£*t£3S 3£3T^ <4£33 3^3?f* 
3*3 1 C*t3 ®l|3t3 **l3£*(3C* *1*31 
*39tS 333 C4tiS£33 C3t33 3t^C3 3C* 
3t£*, f%®£33 f^fef** «mf3® C*t£33 

f®I£3 «T£33 *£3 1 ^ f3^f** *11^1® 

31 «t|3t3 f«R ^®ta 3£*® **313*1 ®1^- 
3t£33 C3£*3 ^3£3l% *Jlf3® * 

C«fli53 ^®f3 *f3£3 C33 *tet?3t®1 C*l£33 
*31£*^33 f3£*3 *l£* 3lf^l£31 <4^®l£3 
®1^3l£33 ^f* 3$ I *f3*M ®1?3l£33 
£3313 C*t£3 <4*{5 3^3J* ®f^- 

313 *1& f£3t ®131 $ C*l3£* *lf5£3 
C3f3£3 3£?, *1313 JJ353 ^53 C*t3C* 
*13R«| *£3 ; d|| ®l|3l3«ft C3 C*l£3 

3f3lt£* ®t£*| 33«>3 *3£* I ft* *«*“ 
*ft ®ftat3 *f£f, 3131 *X3tar ‘3l<fl’3 
3« C3V£*t£33 *fal£3 C*l3 C3£* C*l3l*£3 
313, C33£Vl£33 C*t3 ll3*1 *f*3l33 *£3 
311 SV40 * C"ftC3 37tf*1£3t3l «ll3l3 
(SPV) <4*3 DNA-^8« *tlal3, 3131 

3l*C33 C*l3 *ft *£3 311 *1*183 £3 
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'sfaatt^* DNA-c<® *fa «*f|5 
«qfafav ffarc DNA fip tfnfafaf'sft* 
¥*i *t*. «tfi»i t»fa 
jfw $ fSr^ c*ftftt* 4t*i ¥itm 
*tt* i 

fa^fa'ifffatfa^f**! mfiB 
*vnr* *Jtfa i «w ^nhtftsi 
srfaf «wtfiwi '«rrtfar®9 fantf ** jji 

tflflB WFf^f 511 4tf*f* W!l 

’qff SV-40 <5fa*tt*r ftwfa* 

*fa§faiC3i«F ‘flsifffa* £«f** &*rwt% *r^i 
*i faR t*rn ft* it ¥fa*t*r fat* c*t%tf 

Alfa'S f*l ft*, <®t*t»l C*t%* c*t* <<f 

iiRarfa* fofa *t* «W *WT¥ at’tfs 
c*\z* *tt* i fsfa* it ¥fa*f»r c*t* ftft*, 
Si^faifa C*ttf5* Cft 5 ! W ftft* 511 I 
SPV <3fa*tt** fa* sit5f*E*t* 4f*t* 
«f Wt ffat* fat«i *** ¥t* 

fUftftn ftfcs c*«ri cnt* i spv fat* 
*jt*« <*¥«r¥t* W far* fa*tfa* fe*t**i 
*itt¥i frtf*fafi*i cm ten flW ^ItfVpR 
’fitfttfl ffrtfats* *t*1 c*t? ft* I 4* 
¥l»l fftfaf* ^<31 * ^fC5(¥ frnntf 

Cffl Cfl I SPV fat* Wtft* f*CT 
c¥it* ^tf#ww «*si¥fa* **i it 
<Wfa* ^tfflFWW C'Stf C¥CT I 

DNA ¥ RNA-^gs <§<«* c«t%* r »fa- 
*ttf* fafwl <0jf®f*¥s DNA *1 RNA faR 
C*t4 ft* C**t* *l*lfa ^(tfaf* *t*t*l 

RNA-'sfa*tt , f Cftf DNA fttf 5111 
RNAfa *t«l1 <5f* C¥W&¥ *t*rttf I «fff« 
Cftf C¥|«1.f*t"l* ^f®rfat*I* fcftftfll 
RNA^fa**! ft* RNA-^fa*tt*I* ftflt* 
$t*N C*t* u| faff «rt*1 ¥*tC5f1 Wl 
^ft¥t«F=T, ^*St*¥ ^fSffatf* f®R « ¥t* 

7 


**wt*K*t*t \zt* nr«*i-*t*i 

ffef* **i c*ttfa« ¥fa*t*f, «rrtt®t5ii 
<5fa*t*Ttf« *tfa*J*P (Mutated) ¥t* ¥t» 
C*t*f ffef ¥H¥| ffat* fat* *tf¥ fa*Ttt* 
*J**tt** ^N^l «ftt* I 

fefiW tft¥* 4^ft* C8Ft5lf&¥ 

^fafa*tftv<** 5Tt*it*T ^fai ¥*1 C*t¥ ntn I 
*ftt** c*®it* ffaM RNA Tim RNA- 
»fa«tcn* 5ifatt*j ijfat* or«*i »r*i*r i 

C*«f1 entf, ¥fat¥ «fa*t Jf l 
TMV (Tabacco Mosaic Virus) RNA-c® 
ftfaffel poly A (^ «Wtt¥fsrc fa^fa'Q- 
fefa® *f* *f* ^t¥ ^f* ) ^E? ^ RNA 
fat* ¥f*t¥ nt^ttf «tt3Ft¥ ¥*1 *t*f ^ 
fafa^ *rfa*f¥¥ RNA «rt*t* TMV *& 
ft* *t»1 I it 519^1^5 TMV-C1 sqfalw 
poly A *t^j *tf *t* ¥¥*l *tfa5lfaf»R ( *1* 

n* »ifafa5j ^Itfwi fritfn® ^ cartftpn 
*r« *¥) S*f* ^* ^nfa «rr**i fa’ftt*, 
¥t*i aaa ^t«¥ ^fafat^* ws i 

CfifJ^tJI sjfafa 5 ? ¥* *tf*t* ¥tl «$- 
¥i csrtlSt^* ^t* ¥* i *fa 

fenfi^¥¥ft* v*\^H «rw* ’ttt^* *rt¥ 

¥fa;f* ^*, RNA »fa*1w ^'sft* 
poly A c*T*t ft* Wtfrl f*1 f*, ^fatf 
^ 9tt*« *lfa9lfafa=1 £«fa *t^5 *ltt* I ¥CT 
*TE** C*t¥ *tt* l *&¥tt* ¥t^*T*f 

4¥*tl ^«fa ¥*W^ *¥C*I ¥tWt¥ 

«T¥¥ ¥tt*tP|¥ it CSfC^fSf *t^1 «tt¥t*, 
*tt*9 fat* ¥fat* 51^4 ^ ¥>|*It¥ >H#tfa¥ 
f *1 *tt* I 

51¥f*T «4¥fB ^*|j* ?t»l1, 'fltffft* 
ffaiN «fa*t5f f*1 I tff¥faJt¥ 

^*tftt* *^*l^fai ^t*t* ^W* ¥¥*« 

f*9« *g«| ft* f¥¥«fll 
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(Pseudovirion) fcsf* **, St* Stic* SttS 

Catena c«ttf5c^« TO*s, stsrstwr 
«t$sts fro* *to siftsfci TOi-c*tt** 
f*R i «ihi *ai attw, fFas 

Plfcf** ^Itfjf® fro* 5t*f*ftS CTO 
c*rtfBcs* fro ^ sfass 
*t$atc*r* *rt*ro farce* w*tt* f«p=r 
win *si w to i 

S^F* csfiwft sfa* HJtPwl-CTO fof* 

TOW I fafi ^S® «&tf*l*t* C*t* CSl* 
TO TO* TOtCST f®TO« W *ltldt9faw 
«ftfcfsTO caa to fro to «i*fS TOfiTO 
^to*s nt^cfctsftsrc « ft^fsats $fro 
trow i afatn s& sfarc TOfaai ^ 
c4cb$ stc* *fl, «r«rcrc« * 1**1 i 4*® 
<?t*t*tt* TO ftfc&StW STO TO ft®- 
f*TO «tf«t*t*f*! **1 (Transplant) TO STO 
*jt*rt*{ «^wtw csrc®* Ifeftatfavm 
*tw TOtrci c*t3 *itca I sal at*, 
VHH c^t=r ap®* icv TO* faTO *1 
cTO ssstat TOt^s toft ** 
si i to *r*« tos srsit** *to 
»in* * TO TfTO C?* CSt* 

TO *rTOt*fCT* C®4l BSt^ | CH CTO TOf*«f1 
«TTO3: 3® I ww ’rcass TtTO 
«TOf *tt**1 : fw^lw tfOTO CS* 
TOt** 4OT f#SpR SpJJtm 

to i ^rtstrca acats faTO&t* 
W <S?f3 TOtrc* «w TOTOfh 


124H **, 7*1 WJ1 

*ff®t*t* , tfaF (Irarauno-response) I to 
«t3Jt«ttrc fro: c*ttH ®«fa* TO&tarcsft 
TO* i aft TOai c*t%* ftt«f* «T3jcw* 
f*g CTO ftl* litftttn ®*? *t*5tt* 
TO?* afo> *fa <w to TO?* 

*st*i to *j%* fsr^fsFfrtn gfro f?t* ^ 
cto to s'tsfarc sare nrfir, TOts 
c*f%* c?* <3fr cTO «r^Jt^rt=i sat* si1 
m® to fafcfsits (fa$f?F*t»fa farrc* 

TOtSTO ) <ltf^ TO *tff 3 
^«fi t?C3 TOt^ I 

nmfa artwtftf tocs, 
<tti wf»re«l wtashi 3 f!b ntat^tfl 

^fl« ! CTOlB<F 

aw »«*}& ftcv'« Pin 41«« cw® ntn i 
cnP toi> to* artt*r! <rwni< 

Pw x t*4 St* n«11, *rt3 |«n* 
S3 'e fs^jf3ts" , ls sfs* cntSl ^f* 
sai at* i «Ftf^ *1 4fi5 cst* cats 
sr^taa «if3*ia aiFass *s 
ata*c?ttll <3 fa sal TO 4* IS tTO**i 
(TO «f*«ls, TOata’h 1971 arh)) i a* 

sttar st« cs*t* TO*r tos atatF^s 
3 atafas ssTO sai TOr« sta i 
ati-faTO**!« af|*-f*®t^t*ra 
'flsntt’f^s* Wt* TOattwt* Pa* « 
3t« sstntPi* ssi ffewi saw sc* i «r*tsa 
sfant* cs sftwtBsi sai w*ai 


TO^faTO 



m 

gsra a faw 

1971 


P§ft?T W TO 




towbiwh sfara ^rtsiwi cfw csfSsrn ftfavn* 

l SSTSfa 'S TOttl' C*t% CStm «f8FB* «M *tfW TO 
OfTOT I CTOW TO1 *! ^ 5TI TO CSPTtKRT «tf$ ^ *fa 

<ro*n *w ftw faro «iwt to csffatt apfe wk«r to i 





CTO ?TO.fft? *!t to «NPft TO CTO *t'TO ftC?? 
^tTOt? f?c^i ^rfaft? ws ^t®r TOt*r wtw c?^, ere^ c?t? tom 
TO* c?TOTO <TOt»TO ?tTO ^*t? ^fth TO®rt w ?c? to i 
TO TO*t C?TO? ?tTO C^, ?tTO*T TOTO ^to?t* I (*& 

TO^fe tfotC? ?1 *Wt? W C?TO? RtCTl-TOtfW TOt>t* &$ I 

CWtCSf tot?? 'Q C*\$ «fttTO^t« &$ I ?it< C?to f?? 'Rtc*! TOt? 

s&K ?fae TO? i to? *m c?TO? cTOtto to, c?t TO*nr&t§ c*m 
TO»ttto s?, ^stgi TO?t$»ft to*ti TOfc? cszft to*p i 

ft? cto *lfato^ c?<n TO? to TOrt* to, TO to. to 
^R ft cto Stew « ?]t? c??1 TO, TO (TO TO«*i i to ft? c?w 
<!>?# fag$ CTO? *f®C? ?1 I 4? TO? ^tfato to? TO®H 
*Hs?t? Rtpft TO to«p TOpwi tof?<® to TO i 

TOtt?? «J(il fttfW *®T1 C?TO to, fft?? TOtC 1 ?* Tffaffo 

C<W TOTJ C??i TO? I TO (fl^fet ?tofa f?*tfft I TO*t W ^R^tC^S ^fat? 
ft? c?fa, ft? ctop $?? c??t TO w «tft*rt?? to^< reTO «wtPT 
TO w*tw^ «fto? ft? c^rc^ 'jfitftcv TOlt* C?TO i wfl? C?TO? 
*ff to?* i ctift to?i w c?^f% wws ft? ^fn?t?t to «nto 
TO®5, ftC?? *\1ftK*t C?<t1 TO ??PTO? to?* to to *K1TO ^tw?l 
fft? TO *fNft, C?TO? W. <TOTO TO? TO ?tC?—TO TO ???$&( 
ft? C?? TO»T1 f?£5$ 1 W ^TOtto CTO? c \tf C5tf R«FCT croi 
^ *t?1 cnift to I RtTO* RtTO ft? cTO i f? 5 ^ ftc?3 

WtVtP’t ttw ?t ^?W C?^ft TO ?1—c?*tl ?tw ^t^tw* ®?t5TO 

fii? ?c?t esc? vft^w i «tt?i ^t^t^f^ic? 5 c?<ti to <TOtc*r ^r? f*tw to 

?1w to TO qtcsg I (it? ftUn ?C9t1, ft? ^Rft? f?W TO (ij^ft 15^ 
ftto ?tC?l TO «HWTO ft? TO ^®t TOt TO? ftC?? 

R ?? TORI C?CV ^ftfrw f??f C?TO TOWft C??1 ?tC?, C»ITO ?W 
TO, ^tTOt «t?ft? srl TO'fl «W ^t?t^t?Fl TO CTO &CTO TO 
Rf?ti teci «it? ^fci'i 
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sit*?«Rwfa [ 24*1 a$> 73 ntf n 

5tPW MMW cHfo M3 $ 33*3 «W CW5 *lt««1 3tH I 

M331 *fR^w 3<R e^aTC 6 ! cwf^, to ^51 *3 i ^rRft w 

*Z$ M3 Star* RWtw <nc3 *ttfs M3 $t? ^Rfft stsfa ^C3 vt* i 6tc*r 
^src*i *fWfti n* to? ftto3 mw 33 , m st3 C3% ttft *3 i 

to3 mmp* ^Rfto src*i *rww 3jtMv i ?<rc §r* cw c¥3i 
to, *(f ^Rfto R3t£ st?T3 to «<irtt <rctfc TM$t3 M»?t3t6ta M* i 
•ifti M3 f«to 33 , *fRfrc ^c?3 fc*t3 $tc*f? nni M3 cq MM to «$ 
to, C33t3 c«tto *fWt» w c*r^ri to i 

43T3 MM 3t3* I 4<tt3?t3 MMtff 3$C? C«f3l 3tC3 fwl 3? 
^tto—’«13 &5W M3 MCM« TO *fR4fol CTO R«*l C3^t I TOp3 3tC$3 
M?tE*f ^Rto* C¥3C$ *ft«3l to TOS 4M>1 M3l f?to I *fWt 
M3 ^ap MMC3 «tt 3 Mit3 MTC *fR3t c«tt? wt? wh C¥313, 

M3 CTO TO? C3^1 I6SB»I C¥3t3 3WF C3C? ^Rffc? I 43 ?t3«l M&f I 

to *rR#rc cto ^c#3«% ?tre i to w *jR#t3 stccto ?tc* mct, 

Wf <St3 Mto St?1 ft?I>t$ MtoV fa? C?3tM ME? I ?t3*t3 4?]> 
fC3 TO C3C?§ 3Kapr 4?&1 Cttk TO 31 ?M M331 C3TO I MB 
TO C3C? C¥31 3tC3 *fRlt 333 ^E3p3 33ETO ?t«, W$ ^[Rtt3 ^3^1 

Mc*itf%« i ^ wivfe fesssiM^i aft hnw i 

tow nww ^t*ii, *fR^t 'fi ^tc*f3 Rto ^Rap^i i 

RPT ^3»r ^t3 4^1 tos 3*3 »ltM- 

MR 3*3^ i mmw c?«rt mct CTRl—CTO Mwt cwR *[R4t3 

^t^t^*r i 3sap c’R—|«f, *lR, 3t nj^l »13 ars crc^ 

WHI^ C¥W Me*1 1 M31 <at^«aft3 *IC<0^ RTC^tt* 
3W« «ttwl «!OT ^3 I 

3JCJW C*rt 35C3 <il3rc sp *t1 CT'eil I C*T I 

w ^fRftfl c^ wcm Mfjp, bwR ^:w «i*fK«r 
c«¥ Mm 3 3«r RRe?i i *?«3l? ^ ^rt^tc-r to ^«ic® Mre— 
c*!^ to?itR(3 *tt*ii i* 

^33 ^ *|R?l3 C3E^ tv C3% 3^5 | MttW3 MMl't 

*3^5 vtm cnrc 3^3 Mfvv 3 f® mis i 33 <uvl 5 59 ffa* tofi ^ 

31 1 M*itDrc 335 ^31X3« VCMVI <33^ ^t'® 33 I 


qptl, 19711 137 

frosts ^c<?f «rt#tc«r ^rfarftc* cw^n i ^tc*ii c**w *ii*Tc*r scow 
vptfai ml* n'swfa w at* *i «t?n aft =$t<* o?g i 

4qft vw «rfai *t* i **ntw* ^mt*r *[ft4t owl ^rt«r 
^-^flrn-r «rtara ONI *tw i 24 *: 37 ft; cwro *tte*i 

nlw i jwto «it*lr*t *ifaffc* wst*i *wtwfafa c*wro *tt«5i 

afltc^—CTO ^tstwi «Tt*tO«t C'tft SaFC* I StW* W *ifa*$Sf C^fa- 

*1* C<W *tCT I W *ff*Nt* ^^-^<t°\«f CWtCT >R3$ 

c««tc* qtc^ i Stirc* «ttfn o»tw$ c^-r $ss«*t owes *tte«i i *>rc»ra ft*fr- 
W cvtftfrl ^t^FtW CStk ( 16 fas*, ft; ) ?t«!e t? ^tcw ^ttvftr wts 
^®rt*sfar **te one* *it«m ^tw i c*rwtc*ra sjff *rt?tc®i c*wi *itw «rt4tt*r* 
85° qyqp wtw* Stwfl cror «i c^% «w>i «*rt®ri are 

^*11 ^£®1 OTCW—'4&t^ CT1 I 

*(**! CSffS «*Ut* *f"»rfW *131 I *«■<«* «lt^H *tfa*ft3 *TW 

owi qiw «rrtw ^t*itwfl ^tc-is *%&* *tft«t csl^ i ‘'tie q%t* 
fa^ c*rc *w *t« «4w *it® i CT^rtw ^ m* wc*« 

^iwn i '©ap wlv cwraiai cMtqfarw ^ftwi *rt*twj owl ^tc 5 *— 
\5t<Jl »ct »iw ^ *t« i w *iftt* c^*f owtw i 
^wi «nsi* «it* i ^rtcwsfai 
CS* *t* SS’Wfttt *tC® i *?Z*\ I WXC* TCI W**~&>”Ptfe* 

^z*s ift^tw tc» *w c*& fastfc t §*\* 

fa«ft»i *stt^»it^ c*f^ «rrc^ c«Tmtcfe *ito$ c*i^ ?c? cto i ^z* <±% 
*w TO«1 »l"»tc# »lft^ fapi ^ ^1 I 

w «rft?r wm i *fft^ ft^ji^ »fft-*fcfei *n 

«?t^l CW1 ^1 • CW 640° wlW c^¥ «t?i1 i 50° 
^Vstt w«far %?ii c?<ri *n* i ^*ni«f»«i m ^tai ^tc^if%v, 
ft^&i «nwtw 5t?pi i 


i)^^*rra *r* 



fora* «r*sr c? e*i ?c*i i &s* c«r*t* *t® 
cqtf> *pra 2 ftftfc i & *wora ^t 5fc, 4ft, 3ft, 2ft *1lift «rw* fcea *ift* 
*c* fcfoft* ft wftiro *roraftt*t ^itaFCT t 5 cq%, <ra%, **r *11? 

*q i c*ra «r«i«ft fos* ft* 3fl *c* i 

1. c*ftft ft*, *^[— 

^ *PS* Ct* *ft*1 « C»ltft$ *ft*t* *SPtt* CTt^t^VtW 

1:5 
1:50 
1:500 
1 s 5000 

2 . c*ftft %b»i S'a'ftfttfc «lt% ? 

jhw' 

fM»I 

*rt*t 

3. c*faft ft*, 3*r— 

ct *n* qj* ^tre, *twr nwn 

cmfeftjftstc*- 

20 

200 

2000 

20000 

4. c*H *ra ? 

ftft 

felWt'ft 

wtftnt* 
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5. CfH «KPH (EFtMItlfa (Chromatin) CMM1 MtM ? 

ftfefaTO 

Mtfccfctftw 

GfftMtwlM 

cTO-^tw 

(tai— 444 ;*t ^itM ajfoj) 

awrtiwf mMsm* ns im w* 


* ^tfi fifclwt* »Pi^t«i-9 


wm* 

«iJtTOft Thrift <st* *t^f fo%l cw—m1m «i< c*rl^l bsfa* 
C*Vf>l I TOM ^tCM C*fcl>1 * $tM f*tu 'anlf^^^T—^ ^ 

fa«fjft5 *tf&5 TOtM TOR CM, MMM TO*fi> oftfa* Ml 

Msc«m faf^st mmicmcm M&S5 ^ c*& w cmc* «wm 

*m TO *, TOH mmw mto c^t=r mi c$te dcrfajnat^ 

TO1 cMtfsre «f*ra c*ftfa? MTO< MiTOfa® tom i 

ctfcfci « <i& m^to c?c*tm ftwtft « lrffirowi «retfro 

TO «W TOM CTOfc fassf^M MCM 4?> TOU MT5 *C& CM, CTtsr® ftffe 
TOP* MMff5l MtTOfMT StfapTO CTOtOT Mf*«F5 TOt TOM MCM5 MttM I 
4M TO $: <£ «m TOtM?lM CMt^t* f?£* MS iflftMl « WcitlM MT? 
*& tflV fTOt^t M^ITO, ftWfl TOR §W fMM—C®TtMl» «Tff^ 
fsRfl Mt^CMT CMRtS *lfvT® TOR CM>R 'MtfMMtM TOl I 4CMM MMl MT®1 
*JtTOfW I 

*11»l£*fV&WM Ml*, CTt*ft MOTl TOM Mt^M C*tM MfM*lfc » CMtMt, ^Rl, 
*R1, MtM? «T^fa fafTO Mtf ^Mr§ ^ MM, ^(% MR « <St*fTO fTOCM MfiTO 
TO*R CMtMtM MM 1 afc 0tff * TO*tR MtM MJtMt*f*l^3l1 *tMC* 

M»C?R CM, C¥tM CMFVMCil Mf? *lMl *& Wl* MtCMM, 

TO Mrfv «IH MMCM *PW Mt^C¥ CMt^t? MCM I 

«*& «f!W Ml^M MCM MW ^ i^fMM «fC&$f* 
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9 ft * fa»ft [ 241 <f, 7*1 TOt 

aw aataaftwta ag w stare i 'fitTOfa^ai qtfwta ?caa 
9JtPw, 9jtf*ft « rtwlwtft* 9Jtft«-Ca«fa afttaft? 
TOflfS «l*ffasft W I If? ® *itat?S fafta CfH ^N CTfttW if^® ?Sfta 

lU^Uft atfa? ajjtcs tal faftsl (Aqua Regia)— ®ft HNO» « faa TO 
HCl-iia fasti l $- 4 *$ a* a *t$, TO?®aFa*(f afttaft? *t?N« TO 

9tfi?® S3 I TO* ft 9tff1 Cf *fl® aTOS HP** ftTO '€> <ffta ajffta ?fa, 
^fa??jftr?ft^c?a ?ft i ara fang toj? ^rftreft 5 ^ atataft? 
TOaifa al TO 'SSfaj ifll” TOafwa TOttai^ CTOI fefsa fSf C?TOa | 
TOTOtaa (Philosopher's stone) <a%S fafffi ftftft ‘M TOK?& 

ft?a asst? «T5tf to c®itc?s aft TO stairs ?atsR i 

ci ati ?tvtai catata c*itt® wtTOfs^csa TOtsj ?at®a i ?fa® *tre» 
.ag:i> ftita 5fta-4a TOTOa ®TO «ntTOfsa aw *tftTOta ft*i» 
CStTO CS$a, ft^’ift, 9JftSl&tn SjWft <ft5 fallt® fa®t*t ® St*fftt?a ft 
«tJlTOfia s^tf ftftft I 

9i|*ic?fs-5fts «tsft css? ft*T ft*ta, ftftsl, TOa^, 9tff, ® ^Statfta 

2 PH *ftiit* c?re i ®ta®atf «nt*irefta eft «tta as ft a®i sta¬ 
dias cttcfci's «fitfa^c®is a®at? .iis* <aft ?4? ft^f '*nftcsfa sfcla fsftsaft i 
ca stfstifc cat?, TOtsa fswtftal ca atl i? aft? ?4a 'e fasstft fatter ftrea 
5il i ^fiaF c?*ftfat® f%i $tts »fts "fttsft *i<ft ?ts? *f® aia ata fassttaa 
c ®'(5 ■5nt ?l c ; *ft 5 ^c?a < 2 tf® 9 tf® 9«itf® i ®ca ®*fttatai as*?is ®tc?a 
at^c??! c^tci c?it® ^a* ^pca i ®tai ^Tftcffta ca^a^i flast^caa awr 
jfffoftai ai cac^ 3Fa*n «^ta?caa ^tftata w*\ v%- 

alnta:ia aca aafaafastfl «tf® ac^caa aa «aa* ^iftfcffta a^i «tta af 
^c? at«t« ^i3pa *a i *fc aaa ttta eatv* "ffftftc® fUtatw^aft ^tca 9?wa 
aat?afa*? «ata aR»a ca, ^Jftcafa^al ^^faa ^st® *iw atfn® acacaa, 
9iftwfa-rtta sfa 5 ® fewf—ftf^acata «tftwtwa &aa «*r^® ®ai—fcfft’ttwa 
a^at an i iiiat^fatcaa «iwtca ^a’ ltfa^lf¥? w?ta 5tc^t ^jt»TCffa^a! s^ 
'stci fa ■$<& fca ic®a i *« a°iT^ fa»tat ®ia® ^ftia cafti ^fta to TOaai 
etftca aft, f?i 9fa?'t<«r aritac^fa^caa? to? "ftl^la bfttrta 
fiiffl^rffia a's^ttaa fc*t* art?i ?ra «itca ttai ftf?^i-aataa ai ^tnreSl 
c?fa$c® ^<atD m i ^9\i cto faf»a catena ^aa TOf®, ^ 
|fttaft? catena ®it«i ft<a 'Q ca«%? at^taa ^?tca »ifttata 
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%r ^rtTOft^cro TOt9 to \ «i9cto w*t *r^i^ir® TOtfaww f9wt9*i 
94# 9C9®i 'G cqtffa *t*rtc<9 *rss? ^fro cm 49°% C9tf®i4* *ito<9 
toi fer-r to 9 i to 9 ^ frof** 9<s9tw *i*fljf 

TO mtR® 39 1 fasstTOi ^rw *itc?9 C9, cto* 91 9tTOf99* «fawt« 
C*flf*T9 TOtrt* 9iTO9 969 =19 I 49 *19 CTOt tef*9 <2ft5fcl 9"‘Iff 94i 9C9 TO 
49* 9TO9-f9®t9 6C99&1 TOj96 9»*t TO 9C9 I 

«WSF TO (A f4*"l TOI’fte* ^3?* ^ 4tf9*t9 9*9t9 
TOTC4*fspTO9 m TOft?9 9TO <51969 91 <519t69 TO 99t9 CTO* 9W &fe I 
TO*1 Sftfa, C9tf*14* *tWtt<9 TOTOjfc ^ttf C«|1$9, lt*T9Ir9 « fafcfc 

^4*1 I 49 9C4I C«ft&C99 WU1 *f?tt<9 4TO 9tW, MK C9t9« 

«>PW TOfttf* *nwt1p5 TO C«tt&C99 *K97l TOC91 91 4l<5ft9l TO, ^C9 cTO 66 
46 cAf*I9* *tft:< *tfTO 9C9 I C999—49^1 C9t9t9 TOt*^ C«ft^9 4tW 
79 TO 46^1 TOt99 *f99t^5 C4H&9 6tt9 80, 499 TO G9t9« fe*ltW 
TOt?9 *f99t^ C9C6 49^1 Gtftfo TO:9 C?«9l 9t9, 6C9 CT&1 C9l9t9 TOTOtf® 
TO*t6 9C9 I 4^®tC9 969tC9 6tft$« »ltlaFt3K f9*®t3?9, ^9l$9 <2f^f% 9059 
TOtPTJ C9TO6 *fttC<9 9iTO9 TOt9l mi 90$ I 4$ 99 9059 TOtt9I 6t99t 
^?49 ^*1tC9 CTOtG CTO *Ttf9 I 4CW 9C9 9C« *ftOf C9, 49 W*l C9t9t9 
9®1I« C9t9 99 %9 TO 9tC9 I 61 9E9 91, 6t9*t 4^ TO»f6E6 C9t9l frTO 691 
6TO 9J9TOT 49* 4^ 9T9 few C4t9t9 \:®TJ9 CK 9 ^199? C9^1^ 919 I ^59tt 
«!ItTOf9^C99 *t9*f*tt99 ^t*11199 9t^ 4t»1'G ^lf99* f99 f9W »lt^9t9 
99t9 9*61991 C9^ I 

9C9frmr*m9 


l^hr vti 

f5*t9 TO 9t^l99 *tf959 «Ttft9 TO CTO^ I 96*®S «ftft9 TO CTO$ 
i9PtC6 ^»1TO t99tC9 9J99t9 9*91 9^ I ^t9C®9 «1t^9 m%C? 'G ^«ft&t9 
*ITOt9 1^t9 ^«T9 PT91 9t91 

$f%9t9 C^9 «ft9l TO qfaTO f^«ft9 ^t9 f399*ttlt TOf«l»ratCTF 
49^& ?tft ^1 ^*l9t9 §i;9feTO 9t9 TO «tt9 W«T 9tTO nt^a i 
C9t*TO9 6t% fiPTOjl 49*1^ ^®lt9i699 TOfTOlsr, TO TO ft»T TOT 

8 



442 Wt® * ftWt® [ 241 7n 

^tf*f ?tTO *Tt^« ) frtetftTO TO*J «n® ^1 

®tPf TOt® «tt&s ®j»ij TOt^® f^ap^i ®t3fst*w i %w\ *ito 
ta*®* ®tfeTO *ito ^rt'e^i its i TOt®1 ®tro® ?®®t 

TO*N TOtTO 5 ?® ®taTO‘®tTO®® ®11 C® sn TO® ? 

®<®t® C&fc IV TO1 TO^5® f%5® *it«®1 TO i TO 

®t«J ill® ®ftTO ®S f®TO® fess ^S*t TOt® l U& TO 

(Meleagrina) I iflfel CTOTO1 ®1 *t^® *ttf * TOtf® C*ff®lTOcTO5l (Pelecypoda) 
caito «tt^ i fast®® c?t5* $-TO*f ■(«* cifa® it 5 ? i ®TO # liftei 
«Kt*t js& cTOwft taj®® c®t5pj c?5^tt® TO^» ®t® ®tdi TO- 
<3f*«l ®*TO »R5 TO® TO® <2tt^lfo® $ W ClWft® f®f§1 tffC® I 
<?t 5f?nr mu *®<:si *rf? (TO ®fo ® e n TO tot* £t® TO, cifei to 
3*5T C?C® #tT>t* 51® f3j>t® TO® I ?*R CTt TOP TO C?5 C®t® 4® 
«t®t* **t fM® ®t* <■**’ ®«ttti>?i s^fo® c»& sift? tar ® e itftt® 
13 % to ch* i TO*f* '©to c*rt$?i to* *TOi> ajTO® 
c?ftl ®t® to® i to TOf «Rt*i to, ®<R TO rw w cit®r®fi> 
^t^l c«rc®$ fata to TO w TO cwt** to® cit® *\w csrofc 
C*f*t® TO *1®3TCSC®1 It® TO® I ^ (/Sltfc* *° 3® ^|®--»U»T, 

ifa, **TC?, TO1 ® ®®®t® ?t$ C*T C*R ®rt® TOTO «TOff5 TO® I 
<4wrfe wta ^tj® 1 wi1 

f®$ <& ®ro* ^TO TO TO®-rTOt?M ap^5it?r ^tar i 

f®® *rtTO*i crocw® $s§\ ^ toi i ®tw$ 

TOll »l®t?CT?l I TOTO «?i TOl ^1 • 1®1 TOI 

5r®3T—<af® toi ®t5^t!»ic®® «r®t® ?t®^r 

«nw*r fro ®*i ta ^ is W to i 

*TOtara c®^i « ®wt®toi® to <#$$ ^TO^ ^faiJ? 
^ITO ®TO TO *5^ l ^ TO 

®ta i ®5^?i cm i ®w ®*im>r c®H c^tt*f® 

®*tt® ®*tt® ®a i ®t*TO ^to?i «»pra C*i^ TO 5 !* ^^3 TO^t®® 

■It® TO®, W >PlO( tTO C^t® ®W ®f®f ®?ar® ®W TO® W ®tal ®W 

TOtWl W ®tl ®f%5®f®t® TO?® ®TO® cto w®i 
®tw w> ®®fc® ®f®®’ c®t?® to <ip ®f i i®t^to 
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fro m my frsfa to * 330 ^1 1 feTOw ftfVi 

TO TO Tlfc«TO ^ djp( TO fs^ CTO C4?I TO CTO1 S3 ^1 I 

StC’J TO 1 TO* t *fW W 3 tCT CT 4 VQ 

«&, TO TO®f «TOtc*t *rt[3 awt« to *$ i to* *ra to* 
*$TO<il tjfe* *t* to mi *rot *to! w* cwa 'siteofa 

TO TO I TO <fl$ CTO WlTOTOUn TO* *ff* $.* I TO1*1 
*1*8* ^TO 5tCT tffH^tr^ >fTO**f e Vftc^ I 

<afe TOP*V q#?*TO to «rMt=fl ^!-TOw‘ 5 i*l W ^aR 
TOW I TO* W* ^A ®WtMa ^ifTOtfaTO V!.fHWlWC< 
TOW ^*TOlf*T « TO *5***fal TO9 ww TO® ^SPt ^9 **TO ifl* 
§TO &to=t tow i TOi w w *tc5* chisel cTO to «tc« ^gw 
a? 5 ! Hf TO «tTO «$ c&tatssts #3*5 TOt3 unv «tTO TO^' ^(%<r 
fe^*in to* i TO*ra cwtw cfc® w m *'t* i TOf<R dt«w* 
»I^lOfSr ^;*r fore 5* i *1 *1 TOl TO 5 ^ TO *t*t* *TO*i 
I TOTOTO, «HtMtf*il1 <&fTO 9fcfl *re^F®l SlTOft* *TO 
«fc*ffl **1 ^ «tW* W 9 ?>mj.. W« l TOW 'B’fW JITO TO** 

c*fTO*c*t TO TOi*f>i«r to $fro wsniw^ft *fo* TO*1 i ^ 
TOfl *tt<?* C*ft* WTO ^TO TOt* I TO TOW C*r* C*C* «f£* ** 
fTO to *f*t*tli>c* «tcTO3 w 'TOH fro fro c^®t:^s ^tc^' i , 8iiait 9 t&tc?nr 
toi< c&l4ts&t3 «m cm® c¥«m '$$ i f^t?^ yyy 

*f:?J «ft*W ^C®1 CWC??l f^K 5 IW W\ TO CT«51 ^?? f 

*pfw ^! ^'Sft'lJ ^JS*1?I tffla »»TOF I Rpl «tt*l ^P1 

«fCW-1 I ^ta ^C 5 f ^TO?r ^^C»1T I 

TO*t, waj -sr< to w 

^!w*i 5 wUr *2f^^i# ?? i ^ 3 *f? Jf «rc 5 T^ «rcwtf® 

W mm ^t5t^'<3 vn ^y I ^JTO fw Rra SRWteaw 

TOJ <lt^!fl stftifl t 5 Ctft I 


®TO»lt^ TO1 



Ji'srst* fife, «i)sf« i 

'*& sflsrw *twp c»rc*t ^tro aft^TOi i *i5t«t5re *M» 
•nww wt mt* mw 9c<t5W9 ijfi* ^iftTOtw* *rfirasHl9 ®rt*i 
9J95tc55 tfwv *it*5i 5t5 i *J95tt5 wwwcro *ttf»rt ft*rrw 
»IW 5J55tt59 5*91 C5t*l»[ 9:99 dftfrftro 5fta ots i v 1200 
iw* «rt^n*i 9 ^% ww «it*i 9*91 ww 9t5 i li- 

fcfiffll CVMI^hr $&9ft*t *lM9 9J93t9 55 i w w» 

WraMffw *ttM teft wt5 firt «ntw *iw 9J95t9 *51 TO11 

®rw* cto* <A *tirt<ft ct f%—«i *fa9t5 cVlfwi 
5*91 i »it^i *cti csfsrc ®rt£r?i *wt< » 4* fan* 

<ron %i>5 *fft* ctw fafa w W5ifc ciw *itTO ^ 591 «A ^ft- 

qKwf 9®I1 59 I fcrwRt* 4tf?5 9»I1 59 Laccifer lacca I 

life *f*iK sws snw *rt«tt9 «tt*T9 w w dit sfft- 

TO W W9tl> cft9 C5*f faffet 9*fc* »lWfl *lfil« 9? I C9 *15 5W ^ 

^WS >359 TO, C*>t *T9 39FBfTO 9*!l 55 WTOTfal 9* I 

WIT W «ft9*U5 <4TOI «rtam OW 9E*fc TO^5 W *^H’ CW 
Sit'll 3tCW ^*tfa I W ’It^'a *|frl bsfil TOt9 ®K97 «ft5 17,000 
C9C5* 90,000 »Ttot^C&9 «tt9t«TC I 

t? »it*i fe«,*»i 55 1 *t5 toj temwttj 

5^1—TO^, 5ft»Utei « STOM I <®t9tf55 5<U«tWf»l * fattrt WW9 C5% 
*|W 55 I ^5t5$ CT1 ^^^5 casl^ *IW &5*f1lR C^a? I 

i|WCT 5W5f^^ 3K5J9 ^it5tC5J ftw Mftf 

»l«9 5Wfl ^5 <2fC5tM'6 5t®5 ^^5 ; C5*TC—(SltCTtC^l^I C5^^ 

^f55 *t*. 5^t5tl>5 5^51^5 « C^»I<lt9 «tPI5 5W1 
^^f55t5t *Wl«f Wtl WtSF 55^5 5»1W «1tW 5J55t5 5^5 5U5 5 I 

*195*15 

^59 (*lt5*tftTO ) 

4. feittt’ft 

5. f?l^fSP5t*l 


1. IS 500 

2. 5t*t 

3. 200 



(2TC 'S ^53 

«ist: 1. fifw* kfea sc* «TO—<*& fevi fa ? 

m* tojW Wsr, *FtTO*tft 

*M ? 2. «?fw fcfwi fapra $*fa fa§* to ? 

*t*?n *t**i ^ Ptfw ^ c*Nrotwi 

^: 1. kfaa *ttoe*f fifsaj *rc « 'qtsfa* nt?i TOtew *tto^ 
c&tc«t *tcs i *tt*k *tiew ?k ’Ttqk'fs; to *rt»rcv* &*nft ft'Mta i 
•itro* *ttro <ffc *t®* fevtfa fro futtfki «trv town tocs^ »iw wiw 

lift C%5BR C«, oft Wri®R[ P(fCT »ita TOCS *Sqs«fa TOtsfav 

ar<jj i «A TOkk* swj«f®ra cTOtfr *rKfew cro* ^ w. TOk 
cTOfc qi *rt*k TOwr cro «mr® w i 

TOfoUFtW *ttfa ^tTO* TOT C«l W *R 'Stew ^1 w *fc*t* • 

^f®r TOk fa* ssctb— cwitfH *wtnitfrTO5 « TOiftfa i 4*-4?fa 
^nfafaro *ttfk *rtTO* ?r fa*k ke*tq wfo to *te* i c**rif*wrtsk 
a?cqj?f ^nfafro *ttqk *rtro* *< w TOk*F®: TO1 sro c<rc* 
TOtft, *H TOt^t * TO®I1 I *JtPJtftTO®Sffl?k wv toj* ft*tfafars 
*tt*k *rtTO* n° ws ?«tw, *wt «mi to i *nwftfTOttfk iw 
*fote<* fc*tfafTO TOrcs ?" cTOt% <wi feroi TO sess to <TO i 
cjpntfsRstsk *tvt*f ^c*wfa'® tou ^fs? to • to* *nw 
*ttfk TOc** « *ikq6* cBte^ i <** spi *cm nvt^ppr 
TOkfa*' ’tk’fa* i 

vft^kr TOCTFWW&vtfa fro <w« f%*t*ratc^ TOat 

«k $vs ffanb. fora TO« to* fa$ w tocti • 

• 2. ®?fw trt^s wst «ww- 
i ^Pk ^’ttfr^i "fo mmw, ^u> 

^tft ’tsk^t hrtffs Ws%»f * 

Mvi «rrar «itwi *it«itw. *it> «trakt to **rtf% i Wtw 
tjh to 3»HiteiR, vpwtn, *i&tftst«», ^Tt^iPkK m TOftr 

<e gsf, c»ik1i ^tW wf^itsr, <2f^fs ^ta?k «twW i ^ «rc?it«f% 



446 $ tot? [ 24i 7n ?^T1 

fc’itst? ?tc?? sitwc? ?rat? 3 ? i ^totc? «tt?to ?tc?? ?cv 
?£3? ?t?t?to ?t?, ^<41—?feStC«r? ?t?, 3^3t? ?t?, *ftt? ?t? ^ to ?t? 
t®jtf*? ^tcsto t5 c?c® c^pf I «rtfto ?tc?? toj c«tm, *w w, itt 
^»jtf% ^w? i ?t?t?to ?tc?? eleven ®rto fctot ^wt®: ?f% s? ?& 
to iA ?tc?? ap?to ?T?$tc? ®?to fo*rtto1 *t% to ?t* i in% TO*:*! 
?t?t?to >it?i <j5 ?$^3t? ?w ?j?st? *?1 ^f&® i »it?r <2fc?rtc?? to ts^t3 
c? «rto §toi to ®1 ??, <4? to “t® 5 ?tfi> ??? $$ TOt? cm ?tft j? 
to* s? i 

?t? TON ^f^?i fctol 3 to «itTO to?* TO 1 * to 

?itTO? fe*f? to? to i ^f^c® TOtsi wc? m\ 5?fa cm TO w 
to, *& to ®?fa 'SR[$r to to i i«ft ?pt to cto *tTOl ^c? c**ii 
?wt?i ftw w?? «(tc«t wfa ®t*i®tc? ^*i *to mft wc? 
to to w *?, st«?i t®jtft ^tcroi? *w to i «« to to? *w ?tc? i 
t£»t ®fft® to to <$*$ to? st? TO? fctoi st? to i f?to 
fcto twwNft ^-toc*? «t«tc? ^?taj TO? ?ro^ sft *? ?i> TO? fctot* 
^c? ?t? i «iit TOc®! fitnrtw #ti>-TOcTO TO 55 ^ sftot? *?i ??*t? i 
iil«ft Stmt'S TOc® m ?rt®t?t? m TO? *? to«TO <®iTO sc? TO i 

«TO? StC? TOfJitCW? t?ft ■TOlTO? I »i|?t ?ff»C® ?t? ?1? ?1? St 5 ! 

^f?c® ?ttc5tc^c?? st? *ft? i c? ^c^ ^ wftc® R*wt% tto, 
??1—c?t®11, ^?tt, ???ft t®ltl? 5t? TO wf?C® ?ttcttCTO? ??®1 ?Wt? ?t?1 
*3 I 

?tS>? ?W? « ’SFtOT t*t? m* W.^? ^9R to? i C? ?? ?»f*1? 
?tft ?t?1® *itow c? ?? ^f?c® ?t?, w, ^t*i w* 1 

’TOt? ?t?t® «ff?C® ctMltctl, ®t»T l?lt? I ?t&C® 

'5[??1 ^tw? •ifiiarM c?% *frs? ®t? to s? ?i i <«t ^t?c*i 2-1 ?s? 

^Stw ?tfec® g? «tc?t? TO « TOto ?tfec® ^?c?5 'Q ?w t®7tffa 
tftwtw? ?t?1 c?t^t?^®tc? ?t#w toc 9 !^ ?t?c® csli ^?1 s? I 

* «w «to-f?f«f?r TOt’fli tot? to?, fftft«i-9 




WM ftrtR 

cm? * 4. fn. w 
*NC3 «t*ti—cqtfkufo wfcrc 
»*t*H *tC^!kN SffoiSfec* *fl 19$ 4fsfq 
•rfrfa **fnc<r qthwi v I c’rfa* 
*tfak «j?M ?Z9 e*ics i 
6$ p* SJC^I C«C* Cqtfajfc 
«fikrt few ortfacscs, 9|f5i§&-«M ?rs^ 
ftM «n"N «rc* ftw ^w-ieNI— 
T*„C«t«»lft, 3IH$$ $ii>fa*N ^^ r a ^ 
tfc’fc Ifsiftnft f«t* 9 ftotC55-CJlt^-Il 
*HWHtw pc'? q^fatri «itF$ ftww i 
^3 «rfc*f cqttj-10 24ri 
*if*ifcfc-«s* w ftfaqs ?nt ^-sfM '4fa^ 
*nrf«M i 

*jlarN ^ 3$c<$ 5*if$ 

*fwtHF 4? 

Wfftnm, 5»RH $tWS 

*IW ?C* *Jt*1V« 8»rt« *iS*l I 

c ? MSkki§ sf-eife® flnrt, 
r »N1 C*|{iN JTC’Bf *Tt»^l C^N 

kwift* « «nf»ftwi wti *i$Hi- 
faafai Etatc 5 * q*^f •ttf^'f 
ftcn **t¥tw 4$ w wii s*iw i cqi^sr- 
JO^wnfa ci ^t«r vjp vwftq, «t« 
fa®h *Hft cn ^'<k qrifiT Uu 'Ini 
WWW i 

cnt^ar-io *kt*tcr *rrfa ftnftq, 
w wft «ffi «rtii wftw, 
31 4¥tft^r ^tfNstil' PC 5 ? 

ww wpiW^w wtfecucfa q*t*M- 


ftaft « w qhw i f?% 

48 *i$n iicur c^tpr-lO fl , sii- 

tiy *fcw I 

sfut^wa ^tc* **« $15 qtffH- 
3k *n*ic« m? Iki wk qrw^F 
*1^ «vff5f«l Stsfeq i fas ^WiBfifai 
^ff*i§c$ pc^ ^’iN c&fci *c«cf3 ciki 

mi ft i 

ut»r ^N« ii*\:n c% ctN^-io 
C3 qr|<sf ^*9 ^cafiq, cqkf-11 «1 
Btftw ^tc^r i 

ftak 'suktcvs^a fmki. ai?t» cqtrt* 
11-a qftftfta fat* s®rj i 

qM-il mi'i £tNH—7^^ JiC^I C^tC^ 

cmw] ?.cncw k, cqtrt -11- ^ 'aftcat^ 
qiNltfl ’Stftfec^ PC^E 

m*\u& i 

q S iflfetq ^t»r cm? cfeftwH, 

« 'BfSk 25J®tft^ 

Wtfa ftll '3«rM ?Z1 pqftq t 
cqtf%c^ qkt«r «rftsk fct*i c^kii 
4C3C5, q^rc-r f<®t^ « <£} T ife- 

ftw ^ flwiNtta 5f% 9W11 
^ktfH-^rc 5 ? ?c* yfafa ?w*rw £swf?m^ 
(ij^lS qwtt*lti:* ^ci qqi cwtw 
sc^T ftaft « qwt« *t3toi- 

fk$\m Btqt^N :*h st^^rla *r^q i 

rtt^-ll-H Wf?MPfll?[ fp 

SJC^I C<IC«P fetq ?$? «T5tft« afWlCT 
«ffH C9, 30c-r C*f« ^"f 
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41 




3tf»rt3 3fl3w cw 
^fht—fqsH *3 *i?t^t-f5raf fJjnfBqff, 

w« * *rifeMtn® 3tai fifnrei^ i 4CTi 

?S? T * vtM w* 3i3tf* 231 ^ftcn 33t* 

*fRr?N ^ssrc^infl 331 

*** C®31 eft* w-wtsw 3it3n§ ^$3 vz*& 
3*t¥NFtfPtCTW HVJ 3C&C* 3«t ft4>l 
*f3^f3& 3?t33 «l$3t3 I 

W*\U4 (Fltfecsfc-^Tfa 

C3ftt3 ( *lf%3 Wtrt^ ) C3C* fa- 
*$> *T5ff5ra ^3fcf *W\1— J3tet3 

3t33fac33 *$33* wtfanw c3, cntffenfr 

$$f333 22W ?£3 3*tC3 4* 3*t3*fa3t3 
*3**t3 fcwm vra* i c>rtiw 3?t3*t“r 
3£39*n «r*c** *rt®r *{& wf^§ i 4$ 
3tf¥M3t3 C3C* C3 *T^5 «flf3 331 
*f£<ptf <®tC35 C3t3f1 3t* C3, 3t3fB <433 
3"WW <}f33t *rfi^3«l ¥3C3 I 

wv»£f •ith'i 

3£^l C3C* Bln 3^"* «f5tfa^ *T«tW 
*t¥H—C*Ttf^rr^ $fcf33£33 3*t3t“f 

«tC33*ftnt3 f43Sf3 «Tt£3t*^ 22t"t 

^3 *$tcw nm’ftntsiBcf cwrtftwfta- 
TOFtV 433 33 W^(< *llWl-f33\3Ft« 
fcl3FC3 5tPin fat* 3f3, 3t£'® 33*31 33£3i 
3t9C33 Wft33 '5t'«t3 *Ttt3 I 


[ 24i m i<in 

Cl 1 %f-ir-4V ^t£3f^ f3Raf3—Sffa 

W3jnrib*ift f ^tfnrte « fafr* 

•ft&fatCTI'®-—$ft*T3 31«fa£3* $f3 s^WM 
far* 3*ar $|B c3 33 m «rtc^ii 3?i& 

*W, ^5t3 Sp*« fft £<®ft»l3 I 

4*|5 33'aj fZW ltWl-f*IC1—3ltf tC33 
fwafa ^^3^3 33*3, 4Tfa 4*fB 

3*35—fa&1-fo|Jf1 C333 33*21- 

%m 4*fB 3*3 1 

*ret35tc»t et?Nte 

3C31 cw c*rtffrnfc wfr 3^1 fcfa 

4tf3CflCl C3, C3tf$Cl& cBftf®*33 3"fC3»1 
<2rtf(3*333) 3W1 C^33 ^ifiStf *18 
St3t3t* C3C3C33 I 5t3t3tl? ^!B 3^t3tt3 
'Bt3l3r «133t3 3f«rt3« 43^ nt^l 3C3£5 I 

43{B 3FC3F <sft3tffc*jlB f 
4^(5 ntCT 3C33 fC3 f3f»f »ft£33 3t«F 
33t3tCl f3l3 3t«3l ^C3ff3 I 

§ rwa ^spi 

C3t3t^ C3W 43. «Tt^. ^1* 

«r5tf3*5 33C3 «f?H—’fC33*ff3 Wt31 

C3, §fC3S 333 450 C^tfB 3*£33 

3Ftlt»tfl—<Ttl ’jRflS 33C3« 33t3 I C3W! 
33C33 4'¥«r3 f^TSlt^ ®t3 f33?3 fn. 
3t3Vt3 43*31 3£«TC*3 I 

®^3 3l3^t3 3tff3 |V3tti3 ^£93 
f33^t3£3 *t3 3"3t# 3W3T1 ¥3«3 l 


«T3f3 

ftf3^3f3f3 ^t5t3 3^3* Pi-23,3t3l 3T3f3 RU, 3l«l4t«1-6 3<C® 'JTftPrs 43? «tP«M 
37/7 CTfiWttW C33. 3F&T3131 3^5 WW 3^3 I 






$tf$i-fajr jR«n 


t 


5§fo*t 4 ^ttS, 1971 <&( JR<|J1 




28 1971 *rfm* f^torv 

< 4 ? qretn *rftm«r 

ftwfa ICltftVtftaq «tfe&1“ 

*lstt* i il 15- 
fetm fai? ftnntft *rwrr* 

hr i fe«»i5&tw ftftfc 

* fttitvrtCt *jft«tm 
it*rtffift* fttwtw istftffo 
'▼ftrrc*i <n| fc*r«iw $t$tc<r* «rfo ifoton 
Itiftf aptf « r«w«i «t*R iftrsft i 

ftwrsj-ftit* >i1w* *rt^it?tc* 
itm ffTtn wtf» ffiNti csfei a? 3 ’{fare 
Wi *tact i tatw ftwfa nfwnr* 
^'hrjt^c ft«ft ftwfirtwi w 
«t*tH^ tftffcr I c^fwst cntflv ^itw 
^!>rm? *»n *ttas ntw «, l*i 
•tftw i ftfw ft ^ nM* w iftw 


ft&l « jf «r£VSft *f%5 ism* *l?fa 
C'2fs*n rctntlw i 

*tf«c«rs it«K « fern w rojnv 

Wrt fifWW’ 

ffj« *htm i 

4t$<SfttS *ft«fTCq ^Jtff 

•tfimw ftwfa *rfwr a totfa* ftfcti 
nw*j it* ifwi ^tlr®n—■<ml «wi 
w»i$ n*rs itw, sntfn firfewnl 
•tfwwj fccn «W flfolftHI fM* «R- 
ifttnw in «rln c«r«*i «r$v *ftn 
qw i ft i 

Hi tewi ifirtw few nfoftn 
ntnwftre iftn ^pRtw «r» itni tftt 
iftn fWfl *rftrow «R*fm *TfWtftU 
i ifre/ir ft*Ri *ftp*fl i 







4 t 4 e&, C 9 f*ttfat 9 « lotto* 


' cwJtfctoft** faw* 44% wfato 

49?tt*9 9<9l 9^t* «t9t*9 WtC«TtW fin I 

«rt5t=r ^ta^* cwrtfwfa[ towfc «*r 

4*tWI TOJ ^1 CTOt'«l9% CWTtfa 

fhMt c^tntf^r^t^r 499 fafarte ^fctfat* 
cwrtfsto*'! fjtftfa TOto Hr f tet* 

« 9t9-*f' 95199 *tw^t I 4*5 4^ f^5=T- 

wrofc cwitfefaTOa ipTO e 
wi to* f* *1 i 4$ 4 to 
cejtfafat*'! fatH (*ats f*H 
■twtft) 4*9 &t**t9 (ito f*H ) 
toTOw to Ji Hucrtor i 

ntfrft«a? *toi fafc* 

to w wtofa 44 * wfatw 
faffa I art** 23 9f9 99t*T ( 499 $tHf) 
fef* H fi^tJt* 4* *4t3®&l5’ 9F91 TOR I 

HI Hstroi ft&fHar 

TOarfwi cwjtfwfWt* wirtortan 
4^1? to 4to* 49?, c*ri8i to 'erf i 
CWTtfcfiwtC* H 49 *rtt *9 TO/ 

Htomt ft* s 

1. ajcfa wfi to wrfrforai 

Wtl 

TO 9Wfa59| Rttnto 

Itfa 9/991 CTTO *ttl I 

wVfiWfatf tojw totro *{** i 

TOtfa etff ^99 9 l* # lf"5TO’f* 

tos «$to nfa* wVfti wtft* 
vjoftp *H Hi ntf? *1*^ rpi wtfir 


C9«TC *ttolt*\ CTO*, CTO*I *f ft* TO 
wfUjcw *r*t*r*f nfa to 9 t 9 *r* c?«ti 
ftii 

4 $ fc«tfa **!£* TO$ f*f* 
•to tew ew *ftW* 4t*to9 nfr 
fat* 4 C 9 * I ertfa f*f* H 4 fa&ll 
TO* 9 t*H TOti ^fatoto 
nfa rtrn 49 jtf* citTO*i 4 tTO 

to fi c*, fe** crol ffa 4ti*rto»i- 
Cf$ TOt* Cft* 9 jf«<f* TO*S 

4 ^ H Hu fall faH H*tH 
4 | 49 tfS TO ‘fat* totffi* TO •ffafc- 

Wft* 4fH TO* I 4$ 4TO TO ft* Cf, 
RtlfTOf «rtfH fft"R Rtt*tPF¥el NSC'?* 
(Special relativity theory) 419 
4 TOfltetrt* 9 t 9 *tt 9 TOT «t** 9 t 9 tf I 

4W fKftf ^liftrfir* 

■pBrttre *(ftTO 4 t *9 ^nt« eti hrftf 
RtfTOa f*n to c*itff 44 ert* 
fWl CfC4 I TOt&toi ffI TO 
^Vgl* tifto RJtft^t^tar 49 TOt* 
»ito«i TOto toTOi TO 

CftTO 9 RW I *jfa ^9 4 C 49 ^TO hf*» 
4t9^9~if* 4^ nftfllft* to** fa I 

4*9 TOft* C 9 % 4 tlf 94 , W*t 9 

4t?9 rff fJIJtW TO ft* *11 4tTO$9 
a? -i*t4 l t to cejtfefWtft cftntfHft* 

(1473-1543) *ft4far4 *(fat <*R 4?t* 
<Htff 4 t 9 ^c *9 tow «TO TOOR 
UW 4tfJ9 ^TO to TO 4*9 4tC*f^f 
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«r*tU97i] ^ 


tf®? ?t?t! rtwi f*i$t? <srt???5?c?[ 
ftlttC*?, Cft* ft^ ft?ct (w®: ®*- 

ft^flft «ri?tif¥c?? wite?? fftt? ) 
ititttof ?t®? *®t ?t*i ft*r? *?c® 
*ftm=» ft i 

2 . *rr?rM*l «tfts* 

®f?$t? c€Jtf®f3*W? ^t*rr ft*®k, 
row ®tf?t?t* fife? dtftci? tf®? 
?t?i ® ®tct? *t?t ftcfa fiw f*ir? 
*1®?%* ?1? ’if® HtfTOft® 

iff® frwftto ?t?tc?j difieit? 
¥11 9fVT ?w &csi<r *zn%* i $t?wi 
?*ri *c?c? ci, t®?^* ?ftf it® fill 
«? stti it?, fat! c*t* «itenr ?1 
’it^tciT ®t? *1®! ft?t?«i *ii vm i <tfW 
CHJtfffi* &c*ift ?* *jc* ?t?jMi * 
??t*$i "tftw ffa? tie® Ht®t* ftc? 

CtCHl dWim fJJltftE? (Epicycle) 
ft?<$C??. ¥IRt? C?t¥l It? Cl, Hi*®* 
?f^ts*#f "tfe *Wf « H?ft® to? I 

®t?®t? CHTtfcftwtC?? *lfW 

* fitf®fet®i ?*jc? ?i it i $t? 

die* «3tjWl it fa? c?%» eft? c® Jtfato? 
faitc*? ic*r? *w*i nim ette® ntt 

*1 I ®t?®f? CfltfaftwtC? Ht<®C&? ft? 
<*fa cHTlfafW? Wft ?tC?? 

1g»|Sfl f?1 ?l? I *t??®f ftW? ®t?®\? 

ClJtfototltal f tf«l&? 

*l*Cltft® ¥t?C*? I'll ?W I 1 c?l ?5?t? 

?w to? eft? c?\ftf to? *rfw? 

«rt*it ?t? m nft®ita?® ntota 

mat* H^ftl? ?*t w? i to 

nfw toe? nu *?i ?t? i 


CTOtffofa ( 1473 - 1543 ) 
f?t*t«ii cftntf?*, Hitto ftcfto, 
c*t*itf??tt entitr®? rttwitftii Hto? 
'll’f® fa"fc¥t? ® 1 ??®f t*f it?* lit? 1473 

*v 

tfett*? toewti’t ®f tat* ?3toci hi 
ar?*i *c?? i Mt? ctc*$ $t* c® rffa? * 



cftttftft? 


tftc® HS?W ft? 1 faft ^fftic® 
ftltPlfl *e?? I ®t? ? : s?tc*f? <*¥$ 

sjt? ‘CommentarioW 4?? ’Sfftfr® ?? 
1529 4?* 5[*l « Hit® 4¥tfa® ?? 

$t? ^T? ^ 1543 $tCl I 

qeifv c*lt*lt« ert? CHTtftto^ 

c*t*itf?*tct? *1*? i*.*c?? 

Hint®? Kin i f®ft ?ww *^1*%* 
*5ft4t 4?^ isrt* ^tc?? Htt^Pt? itittc* 
1®f® *C? C*Ttf®fWci? ?t?®t? TO 
*c? etc*? I « *c* -at^tet? Hf®c*ftr* 
fkm «tf®? if tcitwf TOt* nt*?i 

?t?‘ 
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[241 al, 8aHU1 


wn'tmm 


isnftatci cfi«itc« <*iaicn fci- 
nrtat* ica «ita^caa fasten itaicar 
*«t nai «ita« ndfca falrfas m 
c*titft*ti ▼rtlscfca a* ifoifaa 
«ftcifaf si ®cij* §ia fof« *rat wrtfiwF- 
Icia ^dfar* **ta^as atan atsai 
«rff«fc $ta iiat* ^taatcatw* ataltt 
aia* cadftciai ffi c*titfa*ti ad- 
cffar^ ftitiw ww *cat $ta ataxia 
iw vita "iftra* fatfacatn ▼ icita- 
▼av aidi it's *ca%ia i «aatca 
dtltfrrtna «i**ta iifaw ^ajataaci 
$t*ta nre aa i «*$ ▼tacit #tc* *r^fa* 
cwjIfofWaa wra am aa 
al 1 *rta static* *ffWhr itatfcaa ataita 
▼ci c*titfa*ti laasica* 4*® *tai 
factl *®c® i*a acaftci* i fafa faf®* 
4a, $W * sc*a war •tfcafar* araifa 
ffefac® <*ca* itcatsai ▼can ^latf 
cutfotaicia faatd cic* $ta fa*tm 
ica* fe**d* «rati it«ai at* i c*titft- 
*tci* a®atci *|R^ Uzm «rda $nc* 
\<t*ata <aa<. <a*ftca 4*fS aetata ik< 
▼ra * ^ffaa’1* stafac* s* 3 ®t*ta id 
4ta^aa« i sareca® facia ic*a fcira 
it*^a%i ifaal- ca ■sda static* ita^a- 
*▼—c*titfa*tcia <*t a®*tcia i®rei 
naif *tw utftft* saafn acia atatcai 
4ati *taa i ilcaw* a*ci aatatci ▼#- 
4ca soar* vs *ita ifef itfa*ta *c*t 
fata <at wii aatfa ▼tafacm ifaal- 
c*far* ad * wna ita^cara a®atci 
wren 4*1 ifa«^< *ita ifoa w 
Hill 

▼1 ir?« c*tltfa*tcia a«atcia id 


ica* a$a itfa?* ▼dia ifai can 
ata i <aa acar facia fciaaiatu, c*l »it* 
*$* aatatci 4*ici* if® fatfraif 
C *titta*tci* 4aicia ?st*t* ai ai 5 it*t* 
ita^caa ifaari ®tcwa §ii^t*ta id 
«rta^caa a^ata 4f«fet *ca c*i*ita<aa 
i^citaa *caa <*m caatcia ca* 

4*icia ^i^atata id arta^caa ▼tai. 
aracaa wifi* '▼tata (aatati) i^s i 

atTlfai^l'® ( 1564-1642 ) 

1564 ittcara 15t caap«ta*1 flat* 
iitftfi* infill ** asi« a^ii ▼auraa 
▼caa i f^fa iPdit? cwtfsfaatca 





facia itw acafitciai at« 25 

an neat .fofa fill falfawticaa 
▼ajticaa ica faiv aa i 
, fsfa catltfaatcia ^▼far* 4aiW 
uta^aa iftfHate* qyftn acwitattar 
aatiti idcw ¥d Wicai 
▼can 



4S3 


*mife,j07i3 wit 

tare w Mfa « *nfatn 

ntawM «ta m* W cwJtfafawftn nrtWro 
**fl> WWI ^Tt*M nnt«ffa*fa tafl m 
tastari «nfaft« fawtc*ra ®t«tw «?*a5 
n*t? ftnta fwretn «rw «rtw i 
• cwJtfafiwtor tai w«fa*f fan* «avto 
fwr, w*rf«i sfaiB tar^icw wtfifi*, 
nwttsi* HW; 36i5 ^“Spcaj^ *rtcwi, 
ittHw wii **&** aforer «rcK 


^ W<N Wtfa*l», KW< WTOM *tW 
Wtfaqfa, *4*fdl fnfa* 1 llfl n^t# 

wnfc farf-r tajlfa I 

«rcfoa 'stfcafsra «w«i 
wntfcai wtv war -1*33 niftw 

*f^wt«iwcww f«t*t»mf $tt* wfeiw wbi 
*1 <w fafa ^falrca fffasa *n 1 ntqfa- 
WlW nt<Ht* *W KJtftlilOT WtWfrt 
fawlWfl ? fasten ^fS wftwttar nfcfl I 


«rai 

lilwnsre s<tn* 


‘wfalCn ufaca mi nasflwt* I 
ww c«rc* w*in: nntsfw <w nfliwtcw 
fp—nfotc* wfls <rt*faw 
«fijHl **11 ntll fa* WtW¥t»l Wttpi 
«•> «ffapsfa ,wf^cwtw at? fa?- 

ttfan ntta? WfflRl Clt?«l *r? Wt*TCf 
*?< StWtf ftwtl ?*? *f« **IW* 

TOifa ntspca ware n's* an; ^fnare 
nor* c*fa 1 fanfare fafa* ntnti, cw— 
wftfaa wVrfwi, crti-vwTOftii 
ntitafawts ci n? nitwi-ftitol sores, 
ai fhoita ntta? ?*sr nsftn wf 
iji nan fantm cm 1 

WK\ W CSlfefo* 

wwtfsi writ* nw «rt*hi sfa w 
*1—wl ^6 fanfta 4*rtn*f? w fat? 
®nt« nfewt ?t$c?w cwcw nf?t?ta: 25 
*** to *rtw fafa? croft ww 
•fftifo nta w?ta ntt* 1 cn n?? 


?f% nt? 1 35 ?s? ??tn ifit <w 

f^wi &a*| fafa^q *re ntt 1 ^«n? 
faftar c??<5ffas «mnfe f^Fret 
5in ntw 1 ^«rtw>n , «ft«« fas 
n^n «nr ntsfl ents 1 c^t^ cwU 
^wtfawr llliu 28 1 ** ^ren ifa *i\ 
rfifiw fafasjtn sti nfa nn 

^5fan?i| ws spr ntc^p i wimw 
nl^tcvn nfa m c^n, «fei wt=n 
cncs cn, natffan nc^ nt*r rj^facwi 
^Niw nfant^i *v&\ 
fafsi cn% wsfwnwi wz*v wfa'e 
wsrt^ ntwwt* ajf^n: wrfwtv ntaw nfc¥ 1 
ms* fafww wfaj sfi 
fafajr n*ia cfw 

wfa ns, or^fl 'sTt^tl^faoffa <mwfaw 
cnc^ wttstnr nt® n»nat« 
TOt^fai nor ^t*{ cnt« nttf 1 cm? 


* 5tW5W a:n«r, afaatai 
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nw win cto cnti up wntftw; 
w<ti ci cwti ctftitdi wtcituwtw 

W1W1 f Cl Wtl§ 1$T f 11 Wit'S 1$J It? 
to iiw «tt%t ww rttf i$ji ftfat 
ttlwfa writ wife ititt wftwtw ?ti 

Wftl Cfffafof itu n i ntm ftttf i 
itltilWtCI Wtl (Aging) fdl W*R Wlffe 
fcwftf €Mrtt, U flttof CStltWtl to 
«rmi 5 pw: ift itt i 

wwftrcitfw ncmi 
wtl nwtw icwtiw njn: fat# wtd 
wtwtral fit kw i 

1. fcwftw witt Wftw, 4M- 

ftltlftW WU Cffftft? iflttwft ifcf- 
Wttl Wflftl 111 WH Cl Cl 
itftiu wtl Wfanti wtl itt, n stw 

WtCl Wftl I 

2 . citn wnfVw wtfft twitci 
cititwipri wtn wn wtcitu «itr®« 
fcltf TIC# Wfllft Hi I 

3. ntw wu fiwj T*tfws W«fft 
wnrttoi wu jw citum iftftwi 
Win WU ft^td WtCTI WltlWl WtlW 
WfttWI Itt, W1 iflWI Wtl C?U ! 

wn cttcii ci cwft wasfeft wvcsfe 
wctifB 4rtt Wton wti wrcttwi lew 

1CH ft I Wllfe fWJ. CWft ft«l Wttcl 
U ftPTI. wwftt Wftf WWtw ? ftsttfe 
fc*n toft tpfti to ft ft tot wtidt 
fcnt ft#»%i? f^hils ft*n, wwfe,. ; wu 
ftftt 4t%i wlwtw town fitt ap- 
Tf toll ft ? 


1241H 81 TUI 

WHlflHlWf *WCTW1 
WttTWtW Iffjft Ittllt ICfW It 
tofto CWft Wtfl few Ifttl WHW 
W ft ft I C?U Clef—Wifi*, tftf 

w« wttffr ct www cftt to i&s, ton 
ftwfwi wife ftftfe itdfol to ufe wn 

stilt fW fit ft! I Sft Szilarard-Wl 
(1959) tes, wtl fell Post-mitotic 
CWtPW CWtWtCWftl fall! (Gene) 
nf«#? i 

Wilt fcwifltMftH Curtis (1961) 

ntfatlfct tfcw fen uwttfir cww 
cues cicii, ^ftw wfitu wR ti«Rtf%t 
wwftt ww itt, wfw—ifww, 

C¥tc« CWtdtCWtPIt 

Uu iff life i twttfwt ifitti 

wtiw ftwtew ^fctt Hi tow fit's 
c?ii cicw i iffw ftfwi ftitifaf tot#w 

(Chemical mutagens), 11 CWtlltCWtlCf 

wfwww wtr® itn, wi uiftiwctift- 

l^tft ifsittlt WWItCW to IT'S Cf 11 
Itt ft I W1 llfef UtUI CfWtl W ft ft I 
Hyflick (1961) CTICW Itl Cl, ittttt 
Diploid embryonic Cfttwft ItHl-ld 
feniw itoei wwtitt (Culture) mil 
ft Cl 50 ±10 Generation 1#f ftwtwi 
fit! It ciwft W1 ftt itt I WWflt Cf ten 

wi{8 ftftfe wttjrtw wttf i w« wtn id 

ft, W1t*fw iftllfw (Mutation) lfelt« 

ici cwtorttit ftwtww wwi cwtn nti i 
fwwt iftljfW' *|"*lfiFW ftftt iftwt ciw 
wnw wtn itt ft—tot trstciwfeift- 
lift* xrefe wn ftwtci wftife wt%t tftnto 

ftfftfW ft I Orgel-Wt (1963) it«i CWt&ltf 



to 


Wlfc, 19713 W*1 

®t® ®ai sta i *rssii» seal, cs ss 
c*rtl 8 s c®ts sics (csss—c®tstc®s, 
<^Ft?rtf 5 =T ^wtfa) -as* ntas-mfapata (csss— 
Us ®®sfe®) ®tvs <*fal ’PI? i ®ts 
frefafS ®csi, cs ns c«rtli>s ▼* crntfes 
s<c*scs mvr «rsi ®cs; csss— rna- 
•nfaistcaw, «ntfscsi ^Ttsfas nfaata® 
RNA-fsc®cfc* tontf® i sfa «rss 
stffas c«ttfBcs c®ts a®s aptS cssi css, 
csss—c®ts <a®l 5 Us ▼snfa®* -a®lB 
sntfacsi ®jtfs® sntn cscs Us 
▼®sfe®f 3 a sf#s®i ®fafa® si n?tfetfe 
si sea sta i sfa® ap {5 ass's ®ss« 
siestas via c?®ai stai stst® vfcp 
c«rtl 5 s st 3 istsr® certf&csa nfasfa ^5 
stst® stats -Sr c«ttl 5 css wstsr® «tfa- 
faafafa ss ntstwl fsti ▼mi sfa® 
fa®fa «t*faa c«rtl 3 s csss 4 ®}S ^stsr® 
RNA-nfastca® c®tcs cssi facs cs !5 
s® sws a&stsr® nfasts®-RNA -as<, 
-5St®® Ribosomal-RNA Ufa nw I 
▼tsta ft RNA-®fs c«rtlBs suasca 
®K*r arsi sh s® sw® srstar® cmtSs 
<ss* asst®® Us ®?sfc® Ufa ®scs j 
▼SH srfea nfasts catcsa fafaa stre 
csc®ft stcs, sw si catcsa ss® apf 5 - 
^ nsKarfs esc® * 5 atsr® nrrhfaft cssj 
Sti ^a ®cs c®tcsa ®tss®ts <aa* 
srfaa®i tn cstn cnca cats -a® ssa 
flpfatfa cns sci sta j 

Holliday (1968) fcnfafe® ®5(StCSS 
fesj* ®sr fac® s®s scssi stataa 
®itfacsi ®rtfs® srssti si aca araaft 
wfafta rnttfacsi ▼itfncwa fcnfafac® 
Podospora StS® fcfaaffa® St$C® ISCSS I 


CSS1 CSS ft ®S®ta Podospora-S ®fasats 

stataa ®sm esc® ®cs® acs cscii 

-SSS fa, tacsi Podospora ®tupf® Podo- 

spora-a SC® SHlfC® facs StStSl ®S®1 

esc® ®ta« ap® arssfBa s$t scfei -at 

sacsa na 5 )®! «utfssta c®C 2 j® ®ca cast 

cncsi aft naWi esc® scs sa ®tapt« 

• 

c®tcsa nt^c^tat®cs ssc^st -ass c®ts 
^stsr® c«ttf5s ®tc®, si ntsta*i ^f«sc® 
ss^n ®ca fare ntca i 

faats^ Verzar C®t«ltC«FS StS® 
▼fa® ▼tsfa® ®afsn"S* c«ftf&csa ^sa 
▼1® ®ca csstcns cs. c®tntc®s cmtHs 
▼*t®faa scsj sweats ss^l scatsf«a new 
sc® st®re stc® i fafaa c®tcsa scsj®ta 
♦f®1 ^tes ^r cattiSs*fs ®sc« stc® l 
®cs c®tcsa fifntsfs’la «st®ta c®tst®i®ca 
ssew sasats are ntca si i ft ®tac*i 
stat^faa sc® sc® c®tcsa n^a ®®ts cast 
CSS I Vcrzar--aa SC^5, C®tCSS SC& 
▼ststca i 

«a®t®t® Harman, Burnet «t\S fawfstai 
▼ta® fafaa ^®ti esc® ®ata ®tas faesws 
®aata cafet ®cac®s i festsH sfa® ®ata 
®tas fastes «r®ss-sc®® faresa fena^ cs^ 
®®s ®tcatn ®ai ®cac® i 

yfis® «far5R-®fCTF5 fawn 
®ta^ts fa«ts1 M. S. Kanungo-4S 
(1969) sc®, scat^faia sc® faresa stasis 
sea stc® i fares ap}B si nfas^s cssi facs 
s^s entfts si ^stm® c«tlksa ®jfe are 
ntca i faffs csfscacas, seatsf®a sc® t®caa 
fa fat atfaa c®tes ®sfa[®f®i fa* Us ®t- 
sfec®a sfva^l fafaw ®tca stc®si®csi 
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frstrts ftstrs Hjftfes tottesi- 
tos* si TO LDH HtSS ^ 4$slft- 
f&c* ftft csrs ftesrss» <ns sFtss $cti— 

1. LDH-ura 4t*ifts *t£s-«ryfa <sss 
«* erases to atsssHft <r«rcH-*rc*i> 

CStfeftft WW C*fCS I 

2 . Hfstsrts'ti *f?ttf csrsr c*fll si»1- 
HCHS aftltohr *f to im LDH TOSfcl 
stft i *tot«rt^s Hittf «rsrs ^ftrosfes* 
TOfttos *trs ptoses? fcsftftra 
csur st4s ®ft-srcirto <w wc* nfito 
ss i ^ftrcsrss smiftto* -totals 
•rsttf str*r stc*r ftto to hss&css 
H tstesr ft tots «rti css sto stoto 
^rxtftrc® Hflto fi i Hfaewess fc*rftto« 
ntoto ^rtto sfts ■srt-TOt® <sss 
wch nfm m to Hfacstss to- 

fttofc LDH Htoto 4TttoCS HJftlift 
«rrtfros sfitiH scs i <sl ft toi csrs cs 
iftF fS|#B SS, S\ c t flftlft»irH SIS^ SS I 

3. LDH TOes <ft& S«SS l 4«f *\l* 

ar»!l (Isozyme) I «TWJflfc| 

nftsfa* sutfase* HJftlift ^Jtftr® 
nftr» ses, ,sft« softs scsj stoats 

«twv SC«f& ®W%S I 

«rfei5 ldh n% itsfe c«rtfe=r *jwni 
hsscs «rdv i i-nFWi c«rtl5=r *jsw 
Htssl eHtf—H #rM| H «ws M mv*- 
«fiff SCSI wen *CT H 4 , H.Mt, 
H.M a , HtM, «m Mi—4* toft LDH 
to to&s stssi to i ft to arfts c*tes 
ldh- 41 #itw ntors cssi 
om i HrLDH^iH' «rstro:csss 
artes nfttwto atftsl ft, cw-^ft« 
wstotftcs cs*& stesi m 4 -ldh to 


cs >r< cstrs Hftresress Fftoi m toft 

Skeletal muscle-4 CS% Stl* I ^ftfT9 CSfe 
cs^ star, ^tc* h*cto H 4** w 
csf5 c«ito cs*& star, «tw M 4** ftes 
to «r*M *si ssi toi m H 
yearns cs tofe Httf, 
«1 M «4wto to CSCf to I CHSH 

hi, TOcsress TOftfar® *rtoto 
'HJttor* *irt^fi>* ^iTtfti® nftn^s *nvs 
M*-LDH, Hi-LDH HCH’I'I ’HCHH eft 
ntoi ftto niHifvn w^to, ito 

Wl cn%^tc« HWI1 »« CIH1 CHCI CH, 
mi 10 n«tf *fc* 5r dif|«Pii cfti- 
1% m to I CHtl-ft«ftR 

to chw c¥ti- 

fifti ««$ chch iti—totn ito 

ftf HhM CHttll Htfl-HVI HI H«rfc 
5HT« HttH I IClt^ftfl Htf 

Htf ito, Skeletal muscle-4 

ito «Ttl Cltl HCT Hi, to 

totes Stlt^ftfS HtH ftg H^in Hfl 
CHft HVitH JFStS CHHtPT ttswl (W 
w-i¥wi wtil *rt«n its i fetisestsi 
*ffCSS'S SC^I—SCSt^ftiS HCH Mi-LDH 

«rts >m evtoi h 4 -ldh-«s 
vnz^ StCH i ssc^si "totwtilf *wt< chcs 
CS HftF CH^-HStHCS «tcstsrs, «1 M 4 - 

lhd-4s H^tsef^ cstn cnos stes i n 

sses SFSSil ff*T Ht«ltl 

uni ^ stss i sto 4ss ^ftc« sft- 
csfcss Ftftsi cs 3 !, «i 4te»i^ shI sesci i 
srstsftis sen hs arftn Mi-LDH-^s 
Hftstl HSC5CS CS^ SCS Sts I Wft 
SistTH ntofesi Hstes $ cs*> 
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ff«W ¥4 I ¥4t¥1 Heart 44* 
Brain failure-41 fcnfafrs ¥t4*flB 

¥¥¥4l 

444 ¥t4l CTO, £4 f¥4f& M*-LDH 
4<mci ¥*n *r*i ¥cs, 451 4at?f«4 
TO ¥f*¥ nf%4tM 4f4¥ 4tt¥; ¥<K 
C4 f¥4¥pl «ff5fli faf^I LDH 44- 
¥*4&¥ 4*t*TO ¥**W1 ¥t«f, c*i$ f¥4- 
«ft TOltsfa* TO ¥¥&1 «r4tf“T4> 41 
¥<¥¥tf“t$ ¥ft¥, TO §*f4 f*l6s ¥4C4 
C¥tC4 ¥4f4<5 fafaf LDH-44 
TOTO 44* 4f¥4¥1 I 

LDH *t¥l ¥t4¥ ¥C4¥ft, C444— 
4JtW? f®¥tfc5l%4¥ (MDH), C¥tfll4 
4*ft4¥ (ChE), &totf44 ¥Jtf4C4l $Jt¥- 
¥tC4¥ (TAT), ¥t*f¥C4¥ Qtfb &**- 

in?4&¥¥p|4 cto¥ 4cit^f%« to ¥«% 


»ff¥4¥l fafaf tff*C¥ f«4 ¥t!4 4TI* 41 
TO I 444 ¥*4fr¥*ft TOC# TO 
4PF TOC¥ I 

¥41 CTO C44t^ TOt4 44 ¥f¥¥ 
¥¥t4t* 4C4 CTO I ¥t*f4¥ f4»fC44 ¥tf- 

«f* 4IW1 4* TO4 ftTOl CTOf ¥41 

» 

¥4C®1 41 C4t4 ¥41 4tC4 I f¥¥ ¥41 44TO 
44W4 4t?FTO ¥t4¥ 44 Wf4 ¥tt¥ 

f4C4 C¥4C4 4t¥4 C4$ I <¥44#4f4 C*lt¥“ 
TOJ1 'jftftcs 4tf¥4 CTO ¥"1tf%$ 44C¥1 
C®C¥ «ft4f4 | 4* 44 4f«W 4t¥1 TO* 
4t?4 ¥4t4 ¥t4l ¥t4C¥ 445 4J4? TO 

fecit* C¥4 ? i4¥tf4TO4 41441—¥41 
C4t4 ¥fl¥l 41 4t*TO ^ «Pl444tTO 
TOt4I ¥4C4! «Tt^C¥ 4TO C4«41 TO 
41—444 414*11 C*ft4«t ¥41 ft"54§ fcffo 
TO 41 I 


SHffat# 1m* 


¥^af-¥f¥4t4 44—4^?4 ¥f®4tC44 JC¥ 
¥t44l 4t¥ ¥4f* * ¥<fc f4¥ft 4^44 
445 TO< ¥t4 ¥4 ¥14 4f*fC4 ¥tTO 

44* 314fari ¥t4TO4 TO 3F4¥4t4 I 4$ 
¥f*4tC44 «lf¥ ¥4¥ ^ 4>4, ^4 4¥¥4 
4tTO4 ¥*l4T4t ^Car* 4¥t4 ¥ *#1f¥ 
4¥CS ¥t¥4t4 4¥ I 

4$ 4&41 < jf44t4 IfotfPT ^54 44 I 'jr 
IfartCTf CTO 4t4, &¥4 ¥tOlf4¥t4 f*1t¥ 
¥^ar 4¥4t4 ¥t¥ TOCTS ¥t4t4 CTO 
vn CTO 4¥ 4t4 f4^1¥ ¥tStt¥T f4¥4 
^f®lt¥ «f¥C44 ntC4 f4^*^»tr4 

2 


C4C4I ¥tC4f4¥l ¥t?t« 4¥ ¥¥P1 
¥^C3f4 4^ fa¥C44 4^t4 ^441^ 

4li»C¥ 4¥tf4¥4t4 1 

4^4t4 4®I ^4^ ¥t4t4 4$ ¥TO^ 

¥t¥4C*r4 ¥4t¥ I ¥f¥ TO¥CTO^ 

C¥I^ 4f»fC4 ¥tTO CTO14 TOT I 
444^ 44tCTO4 fe*T^C¥ ¥4f¥® ,¥¥¥^4 
¥t¥4¥f*l «f¥ TO ItfTO ^tiC¥ I ¥t¥C¥4 
C4C4*&, C4f«^ ¥ fl4 ¥t*f4 4^¥fC4^ ¥4*^ 
TOCII ¥ttt¥l 44tC4-C¥4tC4 CTOU 44jft¥ 

* Wtfo ¥f4¥4, 4^4 M 
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[ 24»r 8w »rwm * 


«tf¥«foir* 


4114 4¥-4®4i tei4W«» 54 *$ 454¥, 
4tf*¥ ® ¥¥1 4tl54¥ 435*4 54t¥ ¥4 
*f*t54 <45451 ¥44 ¥t&4tt*&5¥4 $13544 
41 11I4 cit4tii ¥¥4 ¥t¥ 4^4435*4 
-«?to I 4^4^ 4®44 ¥ 4t33$4tH 

iwli crfltii ¥*4 ¥54¥ 4* 444 ¥tri« 

4^iti 435*4 mn 44 34 il® ft*® f$41 

¥$1®¥t544 ¥5i¥ it4 « ¥tri 

5¥4tf*t¥ ® 544t®4 fc*ritt54i ®4 ¥-$b$ ft44 
ll55 41tf«n? J 5¥t4t4 ¥44 <*$ 

®4¥-$^(t4 It® 454 4l1 ¥$4 I 

4® ^¥t¥-^X*f¥ 44¥ 4tl4-4®J®t4 ^¥ 
C45¥$ 445® 3¥ ¥54fl4, ¥44* 4451 ¥4* 
¥t4® 4* ¥t4 454 4414 I f41t4544 ftl4tl- 
441 ¥54 4® 4® 4^1 4?. 54 iftl ¥14 
435*4 4 $ ¥ti <$4 $44t4 41^4544 
ifaltl ¥4 4*4t4 435*4 ®f® 44 *1 ¥1 I 
4t5l4 ¥4 ¥t4tf ¥54 435*4 3C¥—4ltlt4l 
C454 *ff44t-C4tfl ¥4 ¥t4t4 ®t4$ ¥t51 

f¥54 ¥t54 I ff4t44, ¥114. ¥ll¥5¥ ¥$ 
4$H lift!, 1$51 «?fa4fa 4t¥t4 lt¥tl fl4“ 
*44 545¥ I $®54 <flN4lt5¥4 $414 4151, 
4t$54f«t4 44¥ 4451, ¥Jtlt®t4 4 (Thaw) 
45¥ I 54t$ ¥4, 43J*4 15¥ ¥tf® I ®t4 
4f4ftS 454T ®4-4?4t4 4I¥ 41 1 ¥t¥ 4f*T« 
C¥t4« 4¥54 ¥*5$ 4t* ¥Wft¥t¥ ¥t4 *lt&54 
411 «ff«t4l4 ¥t4lt*4l 4® Clfc&tfll $4t4 
3544 %B4®1 C45¥ 544 ¥454 $4» C4T¥ 
$4*®4 45® R451 I 44¥ ®t$ 4454 I 4® 
4454, ®® ¥454 41 I ®t$ ¥4 545$$ 
55454 I 

4t4ltlf4¥ ft51Ff451 ¥t4lt*41 ¥t4* 
4f44f«® 454 $¥ 454 $*5f I 4tPf4l ¥t¥ 44¥ 
4f454 ¥ft *«fl ¥454 I 4t$C4f«lt4 ¥4t$- 
Jt*f1 $ltl ®t5f5 f4Wf544 $*1544 ¥t4t5® 


f4*44 454 5454 45454 41454 4t454 I ¥4f® 
44t4t4f, 4tf$¥, ¥t*&5¥ ffl4tl 454 fcl^l 
ltfl54 ¥4 «f454 ¥t454 ¥® 54544 $441 
¥4 fawflftw ¥51&t1 ¥54 5l4tl¥t4 C4¥- 
$4t4 ¥4 54544 $1$54 f*t54 ¥t¥4 fl5¥ I 

•444 1$41 54 *f«t4l5® 44 4t4 45$Cf, ®1 
¥tCl$ 441 45154 I 4* 4&41 ¥t4t4 1$51, ®t$ 
¥t4t544 4®J®t4 ¥t4¥1 I ¥t4¥l f4544®5 
^4444<i1 ^44t4t54*, 4t41 4V ¥544 ®t®1 
C454 4t4f5® 5^5® ¥tW1 4t54 41 I 4^4 

*44tf*l’ (Tsunamis) 44 ®«4“ 

Sft44~41 454¥ 4$H 80-100 ^Tg 
454 545-f ¥544 454 W4 ® 4t?t4t544 g¥t® 
If®4t4 ¥^ 454 5454 4t4 ! 44tf44 

544—¥t*lt544 Vft ®4 I ¥4t¥t, €4tf4® ® 
¥¥t® <55®t4®t4 4tn*S®4« ^ ®4 I 

4#4t4 ®t*mtl1 ¥t4® ff| 

lf¥ C454t 41 $4t4 4454, ®t5® «PTf¥ 44t" 
4t4544 ¥4 100 g 44t4 4«t44l 454^ 

¥44 I 54$ ®t44tlt4 4^4t4 ¥t$4lt*&544 
®^C44 44® 4t1^¥T C4¥, 444, 444 44 
f4g 4^4 4te f44^4 454 4t541 54 

4^5314 ¥4 454 ¥t4t54f44t4 4$«4t4t4 
4t54 ¥tlt¥ C454 4?54—¥tlt^-4t«H 
¥544 5¥4t4 ¥t4t54f*l4t544 Ft4f$4 4t¥l 
454 4t54, ¥t4 54f%54l ^44t44 « ftfH* 
PlPf 44^4 4tf4^ 4tg ¥44 ¥544 4^54 
¥44 ¥154 I 

14T 4fl ¥14® 54^1454 f-®t4¥ 4®f44l 
¥t5¥—®1 454 ? 43,5*4 ¥4 ®*g 454 600 
f¥ ¥t4« ¥54¥ 54 a ll-~¥t54f4¥l ¥4t- 
54544 1(4 $444 4t44-4®T«t4 $$-¥ti-^f®¥ 
f454 ¥4t4 ¥544 ^55 5451 4154 ¥p(4 454 
1t¥4t4 ¥511 HW ¥t4t54f44t4 ¥^4 
135*4 1t54T 1^5444 411351 iftl® 4541 
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nipr« wcna wn antatotc* 
nrta® ?aeni «*ta nnr-lferatn, «rtaa, 
nta*, «ta«, fta « cntffecacfca faatfe 
^**1 «rt#fen, ^tkntlfe*, eftre 's 
«!Ht* natntnda 3T^t« b«ic^—« rt?i cn 
nmd »?i ci>fe ntm c*p=?i *d fifea n?ra 
mt*5 « fidtnttn fa?3 n ; toa ntca i 
atfatean fsanfaffc® ^fnfta a* a?n 
mtntcnn *te* «rfs«fla—«te*a at$ca i 
^fnata tfeaten cm nten <ann nfcn 
nta nefeci, ssta nta 'enfe-ntnfe *ea 
cnn <jfnfls a«n, an-»tena nfafa « 
fdta i nfaa^n <flna« S»1C5 i 

antfrntftda <®ncnn ifc? nfeea feck* 
fin, feci fin fsaini 
fin i 1830 ntcn ** nnj^ntna new 
fnfnft 'e rntfrita atarntca ^w- 
ntid ** fin iit<> d?cn *ei mar- 
*fi cnci i-n’ f5 feg atm $cn i <5ta nea 
id* nica cn flnfe «wtn icna fles 

CTCT C»fCI I 

mrlftm cnci s-imta mtn nr* 
«Mtl mtntnca fsanfafc® itwta fin 
1913 ntcn lit*. ^ca itftta nta «rs®n 
mtars *nta i 1949 ntrn icni fncaa 
♦fftnHci cam fnca «rtntn fljfci nr? 
arena fto i 

1883 ntrna 27cn mnfc cnc* 

1400 n» fegcv mm ict ftffed-ntm 

atf*fc*tai aFifomn mnjnntr« dtfe 
olfw nra mar* id* itnta ft n^lca 
cam mu <n ftnfe fin ntiwa tffeifcn 
<wi. ftmwi *am?a fan i mtw fin 
vfeftcvtiti mw ciefe csffia id 
flji .lei atnta itfiffn wji mtw 


ewrfisn ana vtcntdtata ntai nw« 
miin ss$ am n« f$ feg cufeds w 
fii ^cn finned n« n^ -srtcq? 
fen^r fHi scfe fndfin wt*r» esc* i 
*d* nn 5 qts!d? «rti*tf*r nfedfin *?• 
frw ^ ^tfq-Hsrtntfl ’qrt q^n 5S5T i 
mtc?r«fnfira mt.j^ntww «n ^ 'w 
qq^nni wdw Tfnfld «rfa?qi 
^c?r q»qfn« TOr« \ n^dd mp flt^rn nc^ft«r 
lOcmfe mtd fapc^ntn ^cm «mr 
>mpw fe^s mftqf«¥tcv -nin vtifei 

qtnn Muq n5 frv end «nn^ ^ 

m4»n *rs3r ftn, ni 

looo qt^*i «rft «rt-#fe* enc^ 

cnfnrcni fenntnn nn« fif«i nstn nn 
3?cn ni^ f?dn cqfnrcni fenntnn end fnfe 
«rt?ifn nn^ tf?d n^cni ^n^ari «rn 
ntvw nt^c^» fe^a ^tenfa^ta 

^c<cnfa ^ n^a «ifamca sen enn f 
«nl nnd ntnflajr^l srtaa ntfe «nn* 
a^atn ^fen flnn? wena fid entn nta i 
'mptai ^dnffefe^n nn«fnna it^i nfapn 
^catena c^tn« cn nnea «rdw 
fend cam cn« m i <«fe n?y mtlvntn 
«rwn vea nt^nnta nfnntfe deni »nfe 
ntnym fai® mn»enfe nca *?fe aa fena nap 
«*ftvr ntatata i a$c®*, atfnai, nt^eafaata 
fa^K w, 'Bfada fni nrtnta ^ 
mclPrai n^cara araen nr? nti i mtn 
■qfenndnfan ^trnfa?ta nrfe® ^ntfarw 
nn« w nmntas amwt^ ?ca 
n^ta mainrra end enfara mtnata ^entena 
•icn^fa fan i 

^ a?ena man ne^fan 
^la* mtd csdlfaata, fnnSaatn « a«fet- 
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TO * mto f 241 af, s* 


ffcfaata (40 c¥tf& iw TOfata) TO i 
faf%a to toar sra * w f^»tc*r^ 
attar atafaa «F»jsit^=T i ca^ a*a 
srtataa ataai TOtfeto fapcfentn TO* 
srtataa atsat cat* nt*ai atta i 

f*atataa 20,000 ^ fcs&ssta atjfff* 
gatataa 'spftt’flr <** *ito aTO* 

TOfa* fcfaTO W TO I <** >l*CM «TO 

fta fea* w nfwtai afaa Ifetatn 

4a< fe«V «!tf*¥l Cat* TO ?tTl- 

nfta «afnai * faa <a* aTO* tota i 
5 C*tfi> TOW Th'ft'® a?a to 

saartfc—ata caatto a$« ntaa fsalata 
to* atata fcw^ta oral ata i 
faatoai ataa c*tfc fv* tefa 

TOfaa, Prattoa ^ata* $caf*a i 
fortwa c«Ws cat* tot c®aat$, 
Wat ata trPtai na* a^rTO ptataa 
ft*® i *TOtf*ito f*ti>ita 

TO* atawa aaa nfa at? wifiw i 
TOaai TO to *w fa*'a atatTO 
at wift»i c’T^ Ppjfwtsr TO (*TO «fta 
33 c*tt3 a*a wtc*f) i fe*a cat* 
«jt#iB* ataa gfnatca atoa can canata 
to sen TOfvi t aata i «ti fw 
at$ TO to apIS* to, *tn t5 

*a *tatatift catna atar aaa to to 
cnt¥ cntato i ^ TOPrita « TO- 
cafaita ftftatfc *r&® ®c*rtat3fr ntaa 
**t vm «w TOf \a TO W a^at* 

*/tat«i ¥ ^attla ata tor atftl *1 

¥tWI1 i TO TO C*tfc CTO TO TO 
TO I atol can CTO TOI5f TOti 
Hrt to cto i ^ tt?toi fcna to 

WWR *TO TO to TO¥ 3* *5C*I1 


aprHTO to i *ta TOtatoa to aaa 
«T¥aVf5 ¥tTOtf5 to to tow 

TO <to 5»ICT1 ^-W«J¥CI, ^nrw 
¥taa*nF¥ cata i ¥ta TO 
4* ’tto «c¥ *ivc*n ^non TOitoc^a 
TO toaTOtat TO tot aa¥n»nwrw 
csrt^TO n¥ af^ta TOaa *?$ and r nto 
B¥i «t atca #H to to *to 
a¥n!i i *ff^to <*¥ P’aa ^ aand ^ 
TOtan arota i 

w ^ar-cTO'e 
•rfaaf^^ aa w 4*R'« «nt*i TOa ca, 
faa^ta toctw TO ^-cTO^ 
feaca am faca fnca ^taat«al ^a» 
aca fcTOa, aaa ato atP caa ara- 
to i f^c^-tta TO TOto, tow, 
^?a tTOfa ata «rga nfaatc*! «rtaajtra 
®rTO, «i cto tftaajtrea by 

TOTOm aaca ataai aai ata i 

fpftow to ^Pra^a TOatcna «rata 
^ajIaaPi toU nto faav i «raa *Ktca 
mai aia wtcwreft canra aa ca 8 ! 
*a- »ra?afa facacaa 4*tg atcaa anrj^ 
atalaa i fa^la *fto ca«fi ata aatca-raf^i 
^aisca aa^ a^a ¥^faa a^atcaai 
TOva ata TOra TO aacai ^^hr 
•rto’jRahrtnTO a^ara ^ata^i caca 
cato vaca atai &i aca cTOa i 

lPta\a aTO* ^ toa*aa « aaana 
^f«TO iz* cant cart to cafto faajt« 
^-faTOt wrrtl »aTOa A tonatafta 
’jfaaTa atwra wtatraa—TOai aaa^w 
ntoa apro ata aafa I cruft 
»aaa ar^twa earn TOf nft fe*i 



**t^i97i ] Afanwit 

n%n*r ntatw i fm 5 m *rttro J r^f- 


AtA ftf&fCaift A* *EI Clflf, fatl^S ft*a 
At«fa*tf I 

atn intanr acta w scft wtici *rit* 
iaMum fciftil <jfnata n?af At* njar 
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IfCI if Cl fcfa* 4*ft flf{ TOT TOW If 
TOT I 4ft *1* 111 fltf* ft’ l *Ca f 'jWtfl 
rpwi ftfftsttia 1t*1 fltltl ftt*& 4f*ttl 
fltiw—^wtif% aftta nfrata r tot 
itw c*tn Asraw cnft wr *aca ? 




Ataeva aftra-anat to* 4* 
flat* ( 3®ta * fawtl—^f, 1971 ) m 
itafftn ci, afni Ataeva 4* cA^a afia- 
anata croa aftrcaa Mafic* #w aFca 
siflfltc 5 * TOUtft* *al *rei i 4? A*ttaa 
afia-anlta fcfW fWt—4 At*ai I 

§foaro 

fflffe5it*twt «fw c*fcia rtw «fft-*a 
atftn ft*ta *tcaat a?ta a-aftna flfl*tw 
%m fin Aafrn i *tc*ft *tcaat fit * 
ft’j? ft*£ ftfiWA itCH Itff ItTOf 4ft 
Atantfta |» %aft acataa I 4lttff ^aWAtl- 
fltf ffflf *taC*a TO TOMf f* * 
fa*1tlt aftai Siam *tt* ca ffl 
fsntaataa afaa ifa®. iwit« *tc* 
%iwcaa af*a* cnft a*n iff* i 

lt|| *k ai 1«f lAfltCA 4ft flitf 
AH 1*f 1 TOW lAtaft *Ca 4ft 

itramr ftnta-iAa mu ap$« 4 ftanata 
a* 7 ta^ 1 *fTO 5 ah nfiTOr* « fafi* 

TO-ftwtA AtA* AtCI i 

155 4*a flfaa ftna anitft i 
*tfflw • ^ ifirm n*a *ai viftn i 


nta aficaa towPi catn *ai aa i 
af%ac* fata catft nt$ft wa Ate* ? flfjf 
Mali! wa cAi^tCfr* ** faffti * nta* 
feaftts afne*a *tt* fa^a 8 cite*!?* 
atanta Att*i tom* atfttaa w* 4* 
ia itt * Atft i* I* <h* i 

at^caa swaPi Awn cwtftf «itwtw 
*rf%Aw fcacfi *3*t^f * *titf itfiwtCTf 
«(**Pra 4titw Aaftvg i ^ waft 412 
11 it^ * 283 1* All I 4ft TOW 4* 
stAta Asfafifc 4*ft ^ f«*r «ttasi 

4itf ciw f®«caa fit* flatf if«fta a* 
TOit* i • 4ft wcaa «rcai ataifia ftia 
f«fft cltijRAtwi 4c?a to *|ftfit*a 
clt^jR lacsra a® « ?is I c*tf* c*tf« 

citijrtw 150 cat* 160 i 

f&staa btot flat* nrf*1 %*ft1flt * 
*ta A<rf*rfta ffAa * ifltit 

cw*tc?a iflwfltni 4ft ifftfl afAcw 
^ncaa fwtf I fftfltw ^fWs 

^wfatf ‘WltftftfttlHtWi ftia faarfjf 

*at*f I 4ft ifirtaa w-nfl* wfWtr i 

* ana * wtfPpr ifiwwi fft*tn, cam 
ftfi^alfaa ar tw, fta^a i 
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wm «to* [ 24i 8n 

IXi 

1TtH,¥ Clf»1 5*to VCTtnsf 4 W¥t*¥ 5^ 4 5**1* 5*5 5*5 ^ 

mnfarnr ci toi to c*rci 5 , <®ftit¥ taft iwi i ¥t 5 * 5*5 5*5 ifto fofii 

*t5l 5t5 Cl, ¥fo *to¥tC5 4$ ftcns ¥C*1 I 4t5¥ ¥t5 *fC5 45 &55 to 
¥ 45 <*t5*f55 5tC¥ 4ffS C555t5 4¥ *t¥t5 4f{5 54*f 5C51 I 

f*51 WW 4* C555tC5 4¥fe 5% ¥f5 4* 55C55 5t$C55 to 4¥fi> 5^5 4tTOt¥t5 

¥t*l1 45^ 4? 55C5 if-! 5 !! *1*51 5t* ¥5C4 «ft^5 foft ¥51 *C*!1 I «ft^tC55 5W f^(5 

*t*r*5 I a?C1 4$ W555 5to ¥t5$ C5t*(55 f«f5¥ 5C511 4^% HC«I ^Itof 

5flft, 1^t«tt5 foft *1*1 I *5* 15C5C5 5? I 4^ «Ttto5 5tto 

4t5»ril8C¥ *t54 5^ 4¥& «tt&}5 ( C¥*VI 5t5fft¥ 4¥{S 5*5 5t*1 ^ffl ¥51 5C51 I 



5%55 *55 fift* 


C«¥ «fto) to C55l «*1i 4^ *«5¥: 51 totolt5t5 *W 4^ 5f¥tl5 

«Ttto5 515J wPM to «TC5lff5 5t51 5J5*¥ ^ I 4* 5to <515 ftt¥ 5t**f* 

5W11 W. 4* C151 ¥tl1t5 tod 4 5tU ¥W1 I 4tf®t¥t5 *t5*1 *C$ fit* 
5t|C5 ¥t54 *f%5, $5. 1*t*tt5 ^Jtf¥ 4$ 5t**54f*5 5t^C55 to ¥t5 4f{5 

*#1*11 * |WW1 1 5t^C55 to «tt?[5 fofil ¥51 5W1 I 4* 4tto fr*5, 
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Wl, 1971} 


at* * ftw atafs 4t*nrr*<5 
cftt «ttaaata aw aw i w. 4 ^ 
^ftAwa atfta aaa^ <ata* a^atfa'® aw i 
Witfas a$a =rnra^ at*tatfc«fa «rtcn*ta 
atartatfcafaa at* aatiata « «rtaa- 
’stta faw i afstattfca 4^ f%ftaa 
*rfafe atata at*a *« c?<rr® i aa 
cfrw Pita atata wt* a$a start 
awf 1 4$ atata $-nttl a$a a$a ^ 
ftffo aw i antaa a^atar^a at* 
»rt* aa\ * afasm ^t^r^t=r fifes starts 
fefsfc aw uw fifes aria c^tr^r^a swt 
« rm c4% ata fcfrn «rt<tat?3 
sfiar car%a « fia at<* wttatsa stasfa 
<St «rt?lrs* ^ sttanstaarfirs sfttaa 
few, farts wn sfea ^ *(* fit* atsi 
aw i afetts atarta 4»itatt sfat ficaa 
«rt£hPrvi* to stats stcaa &ga^at $a- 
«f*i c«r* crow *rtsts apfe^st fka 
awl « smi-atfitira* s»fe aw I 
ar»ata <1 *ta«firo cats fata *rfssc6 
*3* * *ffos fswa cat*ii *ti*tts *$s 
stadias atari fcsfa aai aw I «trsj* 
ata*rraa wfsa nfssta «rTs* sfetwi aw i 
fat ficas a^a stats stta $a fife® 
aw l 4^ a^a ataiSa atafata artrotats 
4sl& <rt^a fofi aai aw 4t* «rir*rats 
catasssfts tot ataw caw fas, sfH 
*35 a aPsa fata stall a? cat*iaa tefis 
*ta to aai aw, tai 4fc aristas atws 
fi*tai faaajaj TOtaairr* 4^ cnt*a*s- 
afaa fi*ttat* aaat« aw caai aw 
*ts faitfiatators 4* catttassrfas tefaa 
ata ess aaata to ataa a a< 
fifr *n 


^«awa atca «ft? aa arta *^f fara 
a^calcfla aa^ta f-rcaa ^cnata® 
af%5-aaa^ >«a^ a*tfto fnfaa i afnrcaa 
faalg «rt£twa at^:«a far a aa aaata 
atari «rtw i ^ at^t«faa tfca atca 
faf^a ?c<a cataiaa atatfa atti I *«| 
aa'aPi faca «rffta's^stca 

stafe cnt'jaa «rtca i <a^ 5^«f «rtsfcaa ata 
fata 'ata aafB atai «itta i 

*it^n 

aWar *f*«a 350 at^a aPFW at^al 
*taa ^afa*i «tfta «tati 4a ata 
atuatl ai ^vaa-anat i 4*taata aHtat 
orfta afaaca caar aw aatarfh 
artw aaa(5 ac? ^dfaa 4a^ aFca apca 
aaaatflw awfvi i a^c«taw aaifaj 
aisfarat anwa *rfaa«ai aai awfaa i 
aPataa ftreVi saca a\*rtatcaata afara « 
<taa aaca ^ta atft ^araa af^ra «rtra i 

«ra:a aataa atafata <H^g ertafa 
fa^ i *rta «rt^a cvzv caai awn? i 
af^caa at^taa ata aatiata a 

aataaftawfw a%ca cafea aca aaiaa 
iW*fe faai 4^ aaa faafe caia- 
ataf atnta faafa 4«ta« ntaai atai 
4iaa awj ataa facaa at^tfe artanta 
arlanta mi atatarfa arwawtaata 
na-ataa at* avj* *t*t» at*t«faa ataj 
acaj ca aa aft< ata atari, ca^ aa 
ataata ifatfa atcn a%aa atifawa 
«rtafta aafB cnt*aa attn aati «rtaa 
aaata ataa a? cac*^ 4^ ^ cat^aa- 
«fa caai ata i 

atiata *na 4*i5 ata aaa aa i *tatci 
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[ 24*f 4*, 8f 4*4Tl 




4ft? ?te? c*, <«§ 444 *W4 ft%*r4 ?tw 

«<Tt44t4 4t?tC*4 4t?4t4\ f*4 444 4C44 
•jCtt? <44$ Sfa’fal <4§ 4C44 4W 
««*{S *tjrf4$ « ?t4 f44§4^?t ?44t4 fiC44 
«rt$4 fftronr Ft44ftf4 vm 

?444t4 4t?1 <£^4Tt4 4$4 444 fc'lft 
Wlprt 444 44 *ff44t4 4f*t4 4f?4C4 

cwr*i C5t4 5t4ftt4 *r* 4*ttaFC4 

W8*f (<4«ttt4 C4TT4ti 441 *?®1 ), 

?<w (<44tw §<^4tft ?*$? 

*rei) * ^sw'an <44* 4ftr«4 444iftn 

« «T?t? C*t§4ft&1 4f?4 foft 441 *C*11 I 

4ft?t4 «tC4*f 444t4 Wt? cnt^4 foft 

CTI I <4*14 4t?tt44 4t?1, 44 F*14t4 4t?l 

« 4t44t4 f4f*P$ *W1 I 5*?1 *t?t?fS| 

C414 4ft4T 4tC4T C*t& C\i$ 4t?1 fc?fi 

* 

441 m | 44144 414T «fC44 C4t»11 

Wtrtl ? «f44t4t4C44 44^4 C*I? 4t41 
I 454 4$4 <t?f4% 444 441 *t4l I 
4t4 4t4 « C?faMt4 4*44*1 441 

4C41 I 4t^4r® 4$ 5^-444^4 5t44tC-r 
«Tf5t4, ?ftfl §?Jtft foft 441 4C41I 
44144 §?4-^< 4t«f«Tt4t4 foft 4141 I 
Htfl? 4^J 444t4 f444 <4^ C4, <4§ 444 
<44^ <44$ 414 *lf*4fir® ? ftfa? 44 ft 
44* 44C44 «f447* C4t44*4J1 4 C»ft «H- 
4tT« 44 <fT4t^4 ?t4?4 VS *T4, C4 
ft4C44 ffe?1 441 fCTfipil 44C44 4W 
Wtl4t4 Wt44t4 4«fe C4f4l 4t441 OK? 
4t4t *tlf*»1 44* 44C4 4tt? «f44JC? 44 
44fo 41 41? C4^ ft 14* 441 4t41 

*t«ft»U 

?tl? ftft? Ittci C4» <4$ 444 
4lft4 4f44t4t fall 414 4*?H1 4ft4 
44? 444 44*4 *C1 4t4 I C4444tat 4tfft 


4ftf4 4 ?t4 5t44tC44 ?*Tf4 4-41 4tl I 
WZH <4$ ?tt4t4 «R4*4J1 ?ft[ C4t4 ?<f4- 
4t4 4f?1 $4t4l 44C44 ^4t4t4 4WTft4 
?t441 ?t4t4 ?ft4 4*tC44 44* 4ftf4f4 
C4ST4C4 C4C4 ?t4f4 4?4 414 444 Ml 
44tC44 I 44? 4**13 fcrtff « «ft? f*4 
44 4t^4 414 1 41^4 4t4ttf4 4t«f*t^ 
4t?4l ft? ^4f4? $tf-44ft I 4^4 FtllS 
«T<ft4 «fC444t4 f*4 44* 4W4 §44 f*4 
§'g ^44 | 4*T44 4ft 5 *! ftt4 f*4 «Wt4 
4C444t4 44* 4t§C4 4t4t4 41? 4*t44 
§44 ftt4 44lS C*t§ 4t4 f^4 I §44 ftt4 
«14Tf*4 ^44t4*t 4^ ft4 4*t44 «Tt4f44 
4^41 I *iK ?tiF4C‘T4 *t? C4C4 44^ 
444C4 441 44t?11 C4 444 «fft4 «t4?t4 
4 4ftC44 f*4, C4t 444 ?tC4^ 4*4- 
>41^4 ^®ft 441 *C4f*4 414 4t$4l ^C<4 
^t*ftC44 «Tt6t4«41 f*4 f <§ 

«rt^t4 • f*4 ^4 §^ <44* «T44t4 

?rt4 41§1 4t44 ftC4 ! 4*144 

«TJ444t4'®f4C4 C4t444l «Kt4 «f4t4 

4t?t«ft ?? F«?1 f*4 C4» ««§ 44 4t?1 
ftCT 4C44f3 *t*ft ?? 4C4 nftHtft 

54C^S *Tt4C«1 I «{4t4 «K4*l4t4*fi|4 *ttCH4 
4t5\t44 §44 4t4l 44144 W!* ? C?^' 

ntar *t*i *:^i t <rt4t«rt44 444 

«Ttap 4 n 4 t?[ i^* §44 <«§ 44 ?afi? 

ftm 441 *r®11 44t4 4t444ft«ftir5 
444 ^4ft[t44t C4t4l ?44tft *tl? 4t*t4t4 
f44?f 4t4? I 

^<-«tt5tT44 4|^C4 f*4 4^f4 *fft41 
44* 4ft4t4 44 4t44tt4 f*4 #t§t4tl*4 
4^t4 «r*T4 I 1*W4 Ft4ftT4 A *** ** 
44 4t44t4 4:4 43F4 ft? C«tt4 "t*«4 
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W ¥11 ^Mf itfMTOR* TO I nf*Mt* 
TO MMtW M*M1 *M fMStftte TO I 

msw* Mtfcr* f*M «t8ft-*i*n i cmTO 
st*t«ts Mts, cmw* «rcw wrfr Mt«n 
w mm* yfaw;* fsM i cmmIcm ms* c-is 
swfsM, cMMtM cmw 3 tf sc*ft»i 4 $ *nft- 

*M»M I wt? SCM 4^MftM M**- 

*Mt MTOt*1 MSI WW11 4F5 MtMtft* 
« TOtaftv stfsit* fsM I fscsn 
•TOtroia ?f*t*t<s TOmMM *to « 
ft*&M«f Msr* TOss ?ftTO arutfa f«Pt 
*FTO I ’fCM $t*1 fftstlM TO* 
Mfe « $WM fTOtM ¥*l^ ntiwi I 
MflMt* TO WM CMT5S ¥tw MTMSt* Mf*1 
ST51 I 4$ imtf *CM CMC** WM* MSC* 
Mt^fl CM'S 4MM MflMt* TO WM 4^tEM 
TO® Sltl TO! MSCS* MtMT*S MfsCMtM* 
CM tM4 TO1 Ml I 

TO*! f?C* MSC11 TOtM fifriMlfC** SttS 
MflMtl feMfl M«fM® CM^ fall *Sf firwi 
TOMMTO CMC* fa* ^C* ’pf-fiftsk** If^CS 
Mt* * ^MmW* MtCM* TO «TMV MSCMtMM 
fal I ^ '■JMS ftw fal MSI** MpBM 
It* I Mfas fa* CMC* it^l TOM 4$ It* 

fac* Mu* «timm *to i mPsm sftis 

*ftf TOfrs* fa*cfc fSM MtlMtftW* MtM- 
TO | «tW* MSI** TO® 4|^tM Mt®t*t® 
MF1 t® C***1 TO Ml I M*t*l 4t «KIM 

\$ «fM® ifarti ntc* *i®Jf%ift, mmI®® ® 

ftwfttS* MtMTO fal I 

4* MSI fal TO*t*l MSISS «tM® 
Tom TOtM TO*ftl ^ MtlM fal *1 
^TO®t itTOMttf* Ftmtwi TO ® 

TOtTOlMftl UtlTO TOMt* TOTOl 
3 


C*MMtl TOT %fc* £®*t « TO &M* pMI 
stilt* m*i TOt* Mt*rsi i 

Msr* $f5 Mt«ft* fall 4 s/5c« fsR* 

CMMtl Mt«ft? MMr®1 I 4f*t* Mtsrtlfe *tf*TO* 

mmimsi 'e TOtstfai cTO Mt¥C«11 4^ TO* 
$f3 TOtftff SiM« ^f5 mms 

*t^t* *tc* fSM I 4$ Mt«Ft* St?l 
TOar *t^tr®'8 *t«t* «ftr* cst^Mtciti mjm- 
Mtfl' « #t^tcs* CStfe cstl> CStMtM fSM I 
Mtsffc* TO* i$ «ftc*^ CStStMfSMI 
49ft* TO MtM’t, M*** irtft, *M, CM«ftl 
stsi ^«Itft ^f* ***t* St*MtMt« ftM I 
4M* St^l ftT^M « ^5tMt* fTOl, Sft^l 
^tCMS* ftffMM, StM^I^* MlMtf®^ ^f* 
SC^51I 4^MtMtt**TOS^ TOltSl TOtSl 
*tMt* Mf-MIMMtl’t, M<-ftll\ 4MV S^JTltM 
MtMC** MI*Mt*\lM* TOMTM1, <ttWM9, Mft** 
MMM1 t'STtft* MJ*Mt*\CM* C*tStM« ftM I 
CTfSftM* TOW CMtMl SftlMt* 4| M* Mt^- 

af*j c*\ssr st* *t ? ri sr^l i TO«fl- 

MfTOClM ^MSt* MCI M*fjr CMCS 4^ MM 
ftffMM Mtc® Mtsftf si* Ml TO. CM *rc* 
4^ *SM MJMM1 fSM I 

c**1 StMtCM* «rtftM itWMtMt *rtstf*f 
fSM 4?fS ^-MM*t I MM*{5 TO*t* M« 
4^^ TOtl f*?« 4M^ MTOl MflMt, 
«ftfhr, 4ftMt?, MtSft*. it^fMtfe ^®Jtfa MM 

fSM I 

MM* MflMt* Mttw fSM MM, CMMttM MM* 
IM't* MtWT fMMJS* &MfMIV*t MtM MFWR I 
MCM1 MtS9ftt« MfMMtMtHM* St« CM'S*t 
fMftH ftM I ^if^t^r** Mttt* fSM MflMt I 
Mtaf^tMtS, V9W ^Mt*« « MMMtTOTO 



Wfir * ftwfa [ 24-1 a*, 8a mw 


*t*rtf* cacv nftn fata aa*ii *»! <ata 
^fta-iatcaa vtcv nfaata *ir«fT favtftv 
fc«i i *ifaata at* *t$i *tvi 4a< n^a 
^Wfw qrotRi *osi i ^ « ntaa fat* £$*t 
tffotata ft»i ava«, royi « i «rtft- 

css fe*f* 'vtapatvfat -faF* fc*ra fatva 
vaata *tsr ^toai 'e «fiaravt sfsat* 'hi$- 
"tytft, aai—'st* v «ra* fatvt*!* war. 
cwftaf, ’fa*! 05*i, aft® <atai v catai 
^SJtff *t*l VlVt 5 ®! i cftsttaa vtt* £aftv- 
C?5 * $tai*t*'®f*ia aft* afa-avttaa 
ft*! i vta nta ft»i aatvatv'otc* 
ftvar a*ftaa aa fl’hJi i 4atta fafaro 
c*Wta cattvai 5rt*r vat's! i 4$ ■sta « 
aift*a**j*$- 4*t*i* atajfta tfata atvta! 
atvttaavna fatv aiS, $tit, vfajantat 
« a*!Tata 4fvta* amtfaaa ataata ft*i i 
«tatt?a atafatva stvfS atwta atta 
5tvi, alt, frrvtajv v «ftafa-vfot*tal 
ata vatasa i eftattaa fn*a fatv 
wt v 'vat** farvfatavtfltaa ataata 
ft*i i 4«rtta «m *tr?ta atta acafc catvi 
wti»n ft*! i 4<ttta **t v mm faw 
c*«*i at®i i «ttata, « 'Wtav:** 
atnatcaa atvr ft*i amfaattaa aia- 
vttaa ufi%i «tfarttaa atafatv 
« vtva atata, *faf*%, araatataca* *rtv 
*»iaa « faatatat* Nitft ft** ft*! i 
aata* «rata artaaafaafat afara* ft*! 
catvl « «Hv i vaatafstna vtv ftfafc 
atanta^fttv vtanta artant* vtaa aft** 
atta ft*i c**?! i 4*tta atata*! catrvai ata 
m varwi atatatta vtw ftfafc ataatca* 
W«ftt'5 «rta*rta arrant* fatvfatvt* * 
vtfvstfta ctfal *ft*m c*t* atm ft*i i 


aJfSOil! nf*IR!«a*{*ft 

frsa«t*ra* afta«f*ia ntax ^atala, 
at^attfj, ortafftaa. fataa, ataf’i^Ri, 
'svaffe * nfaa wtatva aftraa>f*i ftna 
fetsfatafti i 

^ 'afat^a feftaira faraaa v*fata 
fttaa 4vfS afta-^at I data's: mfS ft*|- 
caa^ aftra-anat i v'ivt'sta 272 aftv 
aft^-ipBta at-?tv atata «rata ca»i*rtaa 
fe*ta ^atata ca»r ot-ra waft's i vt*!«vra 
<sftlta anata aa nfaa^a ?tata l 4aa 
'lataatta fcftsifa a^a atvatat atftv 
acacai 

*tatvsa ^ataata vftv ^t*ft«ja ®tvtfa 
aa favfa <vtta I 'etat^a ^gffsr vftaa 
a* 4atta« at^j * vatftf, at<a atv 
faft^'stta ftt-r a?tta i 

^ataafcaa m favatv aftra « 'sta 
faa^a^t aftra^ft aa| ^aata aat* 
cacaa *$sfta vt^ ^fa aaftvi cviat 
awa 4v atvi 4«ft ^fa vfatafttaal 
1872 atr»! at^ta *raai vta ortaftwa 
ca, ^ataaa v m ^rtt-tntcH caft 
«rta sta atvta caft-av aftra ft*n 
4aa fvi aata «tta «av-r^fe afa afta 
«(tTii ^aavta aftraaifta ataj aaa 
-tetafta fafa'B aj^aa afta aatuta ^ i 
4 ^ 4Ct6ta aftra anat^ cat^ftfe ^fS 
«fata attfta atta *!at*!ftstca (Linear 
type) fav*?i ^a cacvafta nPeaatat 
4vi§ «tafa at^fa ^tt-tntw «ata «fata 
aftraaift 'vaft^si afva-a^sa ftcv 4vt*a 
*rtav«fa aftra vaft« vfta t 4$ vvtaa 
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*ti*ft «rata *tr?ti8 cam «it* mils 
*t*i ^ f?m *m cnrai 4* fag si* 
nwtcnal# nf 8 ?#, ca?t#-cnHf « sraa# 
*f*?# fai* m*al 5 iif 8 ** «r*fn$i ^ 
fat* , nt#'« fag 5i* #faf#t% afa* 
^afan1 fcna-afamtaf «r*ta atntfe 
^fantn fa^ m*t*i** *t*f?n ft:* iso 
T& &l fn«r#t«F afar## ntaca f?i*scn 
cnm l «rt&1* nten <«*tc* 4 $ #tnt# 
fata# *n»i afac*# ntatntfa fltatas: 
^catfanc?* atnnta fan i afa#n<n# fa *5 
ni*t** <n| afaa-anlf# «rt e rmarw 
fani fnn*t®F * ntntntfa «rntsr afa 
atm# mar ufla*, fanfra^f ntca* 
atfn'atc?* Ufa* «rc*tma* m sr 
f*^ *11*1*1*# nn «n5jn «fi*t<sf% fan i 
fn«r#tw afa# «fa^ncatac## nfaa f?m 
rrstn c?$n * ^tel* fanntn nen# 
3#fa?> #a<nt*i*t* men I 4$ «mn attar 
attar nt#t*m atnnta'e nrtci i 

% 

aitfstcn 

*a7®t#tn# a^#^# cant# aantnfl# 
t^na eft* 61 afan 5t# nt^atcai m*ft« i 
^f5 fan stcani *t«rrt?# afarataf I 
mntam* «it* wfc atfafanajt^ wn^ti 
c?t«t *i* a* ca, 4 * na* <*{5 4 *$ #9 
1*# fan i <*?* fan faratfl-ntn *1 
*tt*j^tmi ntn# ate* **$ sc?# ?fa*i 
*3* c*Ftn 'nafa?> nt^#tc*i naf5 caft 
aftaataf 

nan eft* nttf?** nnHt atsr’i? 
fenntfa* Ptcant*i njwc® #tn* 
*c*fatn*i #t«ri newfri* na* n#i 
t5 nfaHtnt acafatna i nf?« #1 vf- 


anft ^*f*^5 * gc &a fan, 

1022 fhc*r nnafa nfaca* nrtapati <«# 
n«a atfe i 4*n# cnm$ nt^atcat# tftato 
*m *t* i 

1335 ifctrar laa-fc-ajfci «*t ntca 

'nten* i $t# cn#j eft* *rt?i at# ca, ^a? 
«*atw «rt* *\* at^n n*l s# ftn i 

4* ate* 'sttwfa ?f*r# f? 9 * i *f*r#- 
*>fnr$ f*4# fan i sc?* aaj^cn 

f«?(5 * «tc$t* eftea ^i# 

»i 5 #rtffo c?W fan i ^t# cnai cam 
nantaf#? aac** «it# cata'e f*##a *tf«*i 
at* *1 1 

«rt&f? ?n#l5 «rat?^: ^a-afVea 
«rntf#^ ftn i wt* af=?*-*n*f? *ns 
# a:a# ^aRlj fsm aa^n^n 
caiaf ^?at* «i at* ca, ancaa ca^l* «tn 
anfo fan Ptcanr vw \ f*t*t*1- 
^stin# nt-ftatfa w 4-rtnfm, aram- 
atfawT«f-f^in^t^ ca^ar fan ac^, f%n <*1 
latiwfnw fittntw ca«*i ?* fa i aca a*, 
attnn atat* *t*t# *ti« «rtsfa *tn*rtnt? 
«?afa« fa", fan nl^a^tca <** cat? faaia 
nt«*i at* fa i «rata srata af*r*«fn* 
ca% ®tn^ #h»i far* 5 n* fan i ^n# f?m 
ttaial *tnt* ate# ^a^n afaanfn 
fnnfs nalfa^a? i 4% ataf5# nfn? f?m 
«wtn fa^af^anfn ^afani «ic?* ataj 
afstlf* aatc?a af*r# n*wc* ^ * ^*r*i 
4% ^tia# afn 5 ? f?m «ttffa fatat#i-ntn i 
^{5# ?f^a ^t* ^iaf3 5 ^ ^f*%# ate# 
at^atcai atf? * ast# ?fn»a f?m ^a af*r#- 
nfn^afa^i 4% af*r*«fn# acaj ^tfaata 
nKatrt* af*r* naese* an * «*r# I <al 
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Wf¥lt<Cl« ««¥ 16 tffCOT W^tfrtf 

«ft£* I 

950 c«£¥ 1053 ^|4tc¥« TOT 1 \%- 
lt£ftl *rfrof»f qfwtf*TST¥»ltl *¥ 
frrf* i «<twa 

<5t*c«?r «r?t3r Jtf*tra«f»ra ^fi nz** 
$«.*&! <*TO¥tS <4¥&1 f%«f^ 

tofttf «rf« i qfwft If stcs* 

TOf** I «Wtf ¥tWft W *u- 

fw «rt5*hn c^?i w i *<itPT «tto «tfc 
85f5 nftf* ft«|, ff¥ <fl<R *ltuf *1% 
wH «rf£* i 

fam 

Zmm jfaunfiw «W ^i w i 
«*| qfiri-awrfNft faw 'c*fa« Ofo ¥$- 
ft»i i «r«Jt s T'®: nt^tc^^r 
fc*t* w*i ^tc=r nfm ¥tnm wk\ *F5t i 
C¥t=r« C¥tsf« ¥£*¥ 1* 
f*¥l is)z< C¥^*l1ai ft?!, 

C¥t=f« C»lt¥ 4«t£H *t*T ¥3tf51 ^1 I fltfilW 
¥* T« ¥}< HTO¥J* TO CTO I CW 


«lt* ¥«¥«H **t 1 <TO C¥$* *tfa- 

crot* w <SW it*rei i 

ftvft I 1032 bsfft «*TO¥t* fro- 

**t*1 *ff=¥C^?r «tTOfi*Jt¥l 

iffa* =rhri *trfa nt<rcw taf* i «« sti¬ 
ffs *tm firorw fat* »rW *ftt^i ntTO 
w ¥ TOtTO ¥tffa TO ¥tW TO1 
¥t£*l 

towi =i*JTOfa ’tttfw. Ifc 
•ftstops In* «nfro toi i qtfcfc ¥ts* 
*$ qf 5 ?* ¥t¥t¥tft 

I *tf*W $1* ▼PH ¥ *lfTO $5 
^fiiw ¥tTO 3>£5 *¥tfV F’-«« <fl£fl 
^t£TO ^ttf! i\U* ¥tt£»I <£ 
¥ft«Itl8 *lt*lfTO *tlB *JW TOl I 

ntft«¥t* ^£*11 «Tg¥ « 

¥11 WII ^¥f? «J?W1 
si«HPt-ft»ti»ni ftcn f¥g f%¥¥«i *it«ii 
¥rt 5>i i 



Snf^pvi G*rtn 


nnWwra fift^i 4nt«r «rcn*t*$ 
sno® «fn—*rcn sm i new wn m ** ?tt«r 
ffafn, fa* arwi ? 3 fwi c*l «infats 
•wtt fenti c=r$ i *wn &$, a 
arsjsrens *m «f*tota nt? i fa* ^Jtnrs^i 
cnstwt cur src iff ni i artsu 
trt <** *<n, «rtsr aftsjsis’Wf *t»ftfa? 
**i «rtf *v *ni i ^fa*f<n c*n$ cnc^t® 5 
w.*($ ar«rj«*l n* mssts *ni m ntt* i 
cnnte*& '•tnfa i 

srsfa® c«wr *re«u ntrtts?te 
«fstn i ftfai ntsnts*fa ntm «nreis c^itn 
ntitsti fwi «itcf i w. «it^ff-rt^ 
no? feto ow* fctoi tm^tis fcns 
fafe *t* i m «w so*—w c*tn nts 
wt=n *rtt* fast, m fast** wi 
stts ? ntftittJ «rrfvi^s ss 

nttn w «*$ ?tst *i i A ?Hfa fnsor 

c*tn n®j «rt^i fa? «rtw fc*s 
nfaits ^ttn «rtntm cm ntn * *«f- 
to CS f*^ff*1 fa*t®F *ft*, 
•ti **$ «rr*tn ftfci ntoi enters 
*ti*—*w fa, to* fnfa* c*tr*f *tcs* 
ntn **js wm *fai cn*t* <stf 
ftfaMt* *wi fcfas n«w i nf*nt**i 
to fafa<.m *itn fa sen, ^ ntsnt**i c*fc 
cnore*n fast** cnt* «rtn<s cstn *T*rt^* 
*t* c«te*, ¥ts* ntsnt**i *n-«W5,c*tn 
nt*nt**i wtwmti *rt«—c*fa cn 
^ftos *1TOt to%, «rt* *i w^tf®! 


n<fa ftstre nr*nt**tf **t* nr«stf 
mtntc* c*& c*fe toi <n*$ st*s ofu 
*nt« sen nft*n i nttn « oto 
tofani & vfr wj »i^toi 
♦tcv cifcifc ntcfi ctftw jcf 
<i*ls ittcw Pr^f c^fcv ^t»rc5i 
<rt«?tc'® »rK citw ar«n nt^e C5?^*rf5s 
fn ^i i cn^ itrw 
^4Tf ^c« cic<to i *prtwr 
^jttovi c^t^ **rtc^ i «rttnt<rti m 
»rtfrtw: «<wi i ?wwi im 

«rMi ^cij i *jfw— 

entires m nt^t 
cmfs i wt «i ntsiSfl ntn «rvh 
smstssfii n^ ntw^ftw 
«*m ^ntu fw stal wn 
J?tt®rStn sesft I 

n’ffntrs wj ^ftfftf«twstf ntt¥/‘ 
cn ®rtsr ^ ^ esmtstw i «mt* 

nits «mt>f ?cfci wts <mtn nt? i 
c^ c«ftn «s si cs'lnn c?to efts 
ntess nnTss fsstss - <mi «rtcs vren 
«ts snt n^T sen ajt fsrs srlfnv 
ftwtts* «rsi»i c*rni nt?, c«s«r}5 cs 
snrcstnr^tts nstto s«n nssts, «i 
Pres ntm nrtti mi n^ntns ^f^- 
^ cstms n*ni cilwntcw «<f}5 
^ntii csiftns cf^ ^n'fs'® m 
«tsi c*n ^ «ff^l8 srssts #w nif 
^ 4tn« isiCT '•tii ntftt cif, stf 
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fffelfe, ®t* 'ftfayjtfyC® ®1 ft*f* 
fy *111 

*«f*T «rt*rttfra 3*1 fifty ffew «rtni ftf 
—cftf itty«it5?t« *Kfay ftyftf f»i®l 
^tcf ff*i1 ? 4« fe®y 

*il i «rtw n<« w eft*r c®ysr fete? wt^i 
fti ft, *n *Kfty ftyty«i f*c® *flzw i cyftl- 
Inw f*r v ft*[ fefffefefector $-*r ftfri 
»r«sf—*rt*iny * cw—’Kfa* ftyfaf *c*i 
*yj fife* «it\i<«r <srcf fe®* «w *it«ticii 
<fft® f®*r i®tfyf c®y w feftf * f«ft<y 
fe*twi *f$® 4ti & -t® *r<ft«w «rtfe-:»rc* 
n»Vl ftw cmcfa, ft* «rf® c^cat $t*l 
ftyff wcifi feto* cy 

ftyfyf fC*l fft®, 1CTWI ®i 

froft «lifal i ntftm: *rfti5i 
jjw f «ftfe wi Wf i cftf cf t*r cww 
KftfN 1*1, f *1, *ft®1, ftC*l* f«ft« W1 
flic* i m yft*ir, *k *r«toi cw flK 
c®yft OTltyJI ff« 
ta*y *r:*r ftywtc* nsfat«fa stftcy 
—^T'f'rfe yjftwfy fsftvtfy yft eft* 
ytfy«1 *yi fff s®ttfnf®: fetal cft*f 
feftwyfe’Kftf ftyftf «r®i me® *itf 
ft i nttfaw* *mf®y ®c® fetcyy nftfa® 
fc*f fe fet&fi feta* *it*i fwfo: 

*11 Cftfc $tff (Rauwolfia 
serpentina). $ya 1*1 (Aristolochia 
indica), catU^t *1 W*I*T (Leucas 
linifolia), «r*fttf«F®1 (Clitoria ternatea), 
•ttfft-’tf'? (Corallocarpus epigoea), 
(Acbyranthes aspera), l*l*fyi 
(Boerbaavia diffusa), ^flt*1t*f (Eupato- 
rium ayapana), ?*H (Cyperus rotundus), 
n*lH (Butea frondosa), na^l-ft® 


(Euphorbia nerllfolia), (Careya 
arborea). 

<ffr f m *a*rtw *yyi «i cfc® *rtcy— 
’Kfay cycyy yc®«y *rt«r fttn *r%i v i 
*tffty fttfyf ' 0*1 *itc* ^»i *ni 
c«^arf& ajfw *i?t>rfir fifSt® 
^«ii *t*ir i frw c*Ft*r cw*< 

far»i v m ?w f*if^« 
s>ts *Flf ^?:^5 nt«—*l<f^ 

*ijfcfB ntfli c*ic« ntc^ i w *i<R^ f4*rt^ 
ws\ «rt« *c*i *m 

l«r f^cy ar^fy yjy^i ync^i *rw *<- 
l?y, ^-fer « ^ m c<mw 

cyyts yjy^i 

c«yai!5 •lt’rfyty yw *ttt**f i 

c^y*i «it*itc*ry cfn **— 1 
cy c¥t^ ’Ky**! c^ty c*ft 

*Kf*n f^yfy^ ypi *tyj *fsi ^y «<tc? i cf*r 
4yf*f *iw ?*] fy, >8ti «fw c^y*i sftni 
■yt^tfy^ i «itwy ^ *rt«iy ^ywl- 
f*r? ncyynty w fey® ff»i *n i »i®jt*T®r 
^<cy «r<rt=r *n*i ft*i «rffew®i i 
^f«w®i w >r*ity ^y *n i 
^tfyy yt*ry^*i® ftftytyt® «rt5t*r yftyc^ 
«r®tft® *Ftyft*ii c*t*f ?fe w ntf* 
cy*rr»i «ftfty *rfty c®w y®y 

*icyj c®t*i *n <®t*r ®tty $? 

^t«r« cft*r cft*r ffty c«:y c*y i 

\*i y*i*it*r nteny cyftyft y® -few frtfi- 
^tfl; ®tfe ftytyf ®*i fit« fw 
y:y c*reii fiscal ^*r*n-ftr®y ^tftiy 
*r<tyycyy ntf® ®tcf i ®tfe ®ty i*i« ’I’ffty 
ftyfyf i few«?|y ^tefftf 1 

^f*l 1 y<ft-l*l (Cimicifuga 



1971 ] VWtCTl ftfWTfo iltfifw 171 


racenosa) a^fta ftata* *a<5ta"*a ac* 
a*i *?i fi, <w« $ea* <*t*f* sft* ate*s 
a^s i 

*ta **i t carta c s f r t s r aftaft^ta 
itff** ft*ta* WV8\ *lttl—4** wtati 

fa*ta *t*a-cfai sft** *t*re *t» «w 
•rtc** i ^lr» atatar* ftaw att** 
avica cat? asrt*t** atata fa* «rt*n *at* 
**«i ft* «ia*tft<®, c^t=i ffcf*<.*ft ft* 
* 1 1 «ca at* aw *tat? ai *ea ft. *$ «n 
$l*s *t*t*a cat? carta cat* *fs*rt** 

ipH «r*trt rttii ntitz^s *t** C*t* 

aa *tntwt at?taj *at*i~*t*»: 
*t?t*i *at«i at* at* *ai ?tan i *ta*i 
4 ** c*t* c*l* aft?* a<ftta*, c*t* 
c*t* *tci» 3**ta* wi *tt?; 
catafet ***ta*. catafcl *1 «rfotaati* 
'fttri* i 

4m <4*15 «* ata ata i artft* ftata* 
at* a*j oft at*rtt**t* *t?twr •it** 
ana* «fta *«f-aw* «fta f$—-<4*aft, 
fs arftK** atft *tf«a $*ra* awaafa 
**n faaa* ca* i «rtft» waft «rta* 4 
ftaai i «fw**1*l faan *ai *c*a ai i 
ajft •m’S ^t* ftt* •rtt* ai i *t* " 3 ®” 


at* naj aft* cto *d—rtts «t£ atf- 
at??ta *t?t*j ajfttata* i *tatcaa 
at*l aa*ta, fa*a* at*—4*a ft 
atat*r* ft*aa at* aw *«*fc afsj* aat*s 
ataj *a i atat*r* ft*** attn aw *t*t*. 
ft* -few aw **t* ate? ft i $*a<® 
aw **t$ at *t*ta a$i*ta* at*ta fta 
rtrtftvs ajfta cat? «rta* *at® rttt* ft I 
***« ?t$ *tta, ca aaa aw ajtnfif* 
ftaaftr® a$j*ta* afaatt f**§ ft* *1 i 
atai atat* *1 afo'® atta I *a* cat* 
at*? a: aft*ta* aaa «t?t* c*c® 
*ttca i ft* c*a *% caftt5 ftt*a •?*- 
faft*F ^iaaHfiH c*tw— 1 ***« **a« ai 
atat* caat“* 2 «ata c&f *rii •rnaw 
>aaa afeaft caai ati, ftafta aft* *1%z* 
*w *tat*~^wwi 'stc* a^-ta *st«* 
*tw ft, ft* ate* aw ami, <4^ mil 
cafttS «ta rtftnt* i fa?* «ct *rt*t*- 
^le*f ca a^ra a* 1 *! «t*t* c*c« ate*. «i 
*taai atatai cat* ai i ^a* ctzm 
cst^t c*a *^* faw wtaatii^i 

cwtw mtai atat* caai-wfiati c^cs bh<s 
•ftm *faa*i atat *w, «ft**W* 
atateait efts ^cic? i 



«RS*t St* 


omsi 44t«f =ft^cStcof=r, sssats, 
Nxtft* nw fafaa atstafa? 
« cafa «rrts 4<$4t4 4fati ^ 
C4lsiftr¥ sacstafta 41 ** nfa^tw? six 
asi 44 T captf*^ (At. No. 9), orfffa (At. 
No. 17), catf^=c (At. No. 35) * «rtC4tf®4 
(At. No 53 )—A stfafe ctWi 4W« 4fti 
st^i 4<$4fa I fctcm 44 
441 441 F, Cl, Br * I CT^Wftf 
■ph ssarsrs 4tw sti afaai 
SilSftS4 (Halogen : Halo-sea salt, genas 
to produce) 441 44 I C4t$!i:¥ 

fhPrtwR 4tsi ca, 

100 gins. 4?ar 4C4 2*6 gms. NaCl 44*1 
stwi stcsiris cirrtif sutr* ^tfiita 
^-oi w fcwtfaiia *$-■«¥ ssrsa 4t«rcta 
▼4 4f, Utwi f*rm 44 

fawfafa «rta «rt?fa "t® 4«.4ta* 4fasft4a 

Ifarftr i 

OPtftH Sltsfa atSttfi* 4%4®1 4 
414*1-4^51 toUClWJ I 4Xt4fa ^tfastW* 
fanes afaatci 44 ^ffwjfnt 4t44*rta 
¥tfa4ti oprfts ^tftftcn 4* 
lit! Csfa frtwtOFfflff HXtfa® (HF)- 
41 4StS 4tH1 Thu 1771 4tt4 
sfafal fa»tst n*lt4 4^4*414 4fSit* 
4fF Stsfafeftf ^Xtf*lC®4 4fa<5 4tfal 
iftai HF^jtft® tefa iftrs 44*1 44 1 
fafa $4tf 4t4¥4l VPR ca»f4 Htfr® I 
faf 4Xt4l5 ttVfal fa rtPlf—4t41 fa4?4t1 


ipprf 44 1 *J44®tfl 4C4 ^r®l4 444 
4lt*rf# 4" 9 t^ #t fawtft *rtf 4t4- 
c* csfa 1831 ntw 444 sfinn «rtc4ti4t* 
*C44 I C®fa$ 44t1 ¥C*4 C4, 4tftgtt*tfi¥ 
4Jtf4C®4 lt5 4totC3Pff44 4JtPl4« ffr 
C§tTSR 4 444 4f |8 C4\C44 C4W I faft 
C4MB5 4t4 4ft44 C3Ptf44 I f44 C®fa HF 
4$F5 OFlfis cfol 444t4 4t*lfa1 SffC4 
4J*f 44 I $t4t4 4*4®f ftwtfafW Sff 

OFtfiS <4tf44tC44 C^t* faf4®t4 4*4fa® 
441 St41 CS4fa4 «tsfar5 4t41 3g4 
441 — 

1) Cfftfa 4t4fa> fal¥l|l-C4l»lft« «V4 

4fal4l ^41 3tf5¥ 44t< I ^®4t^ 

HF-c* wtfira sfini C3rtft4 «rs® w 44 1 

2 ) HF-44 44^4 <44*1 ®fa^»f4Wll4® 
sfaCT 5|JtWtW $*45 C2Ptf44 Wt44 4f4^ 

ftfanri sff!n Sffaw «S4 ^44 ST4I 
2F 9 +2H 8 0-4HF+0„ 3F a + 3H a O- 

6HF+O s . 

3) «T4t^ HF ®fa^4f«4t4 l l» 4[S4t^ 
^4t5 ®fa«s“f4C»4*l 414 44 I 

4) ^41 t! 1 C4f4 4f#l4j «fl® 
4Ff44t4 4tC<?4 nClt (C444—¥t5, ¥t*4, 

srrti54t4 Hrtfa) fcvif oplfii fa^n m 1 

5) optfira « HF <(4 faate 1 

6) HF ¥®T1 fcltft ^4tl 1^4t¥ 9‘5 

C4 , Itt ®favfaca4C44 444 fa4t4¥ 4ftc<« 
(Refrigerant) «rc4tW41 ^44^ fa4f4¥ 

4?tt«fa C4l ltd ¥^f4 fa41 
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< 4 ^ *R f8 i *9 1886 *r4i jmr ^«f*a Rrfan rRrh r, arn 

Rta$c*f ciFtfiRai 5f^<; ^1 5ft$ 1 *ff%c«R sK’tir ^c'Scsi 1 itt'tffRii •flfati 

1869 *ftR c*tt? HF-<3 ^fiscw^ §<s^j j^st, (§$1 «ftn «r*i 

*rf*® 20% ’TktProfa c?rf?t^® %*isi 5fjt»r Of® *n 1 1781 

(KHF S ) sfrll vst^’V *jtR 5 fltC«f« 3 T «Ml «Rt*l W ap»l 

*ff**tft ^flF® W«f m I 1886 JffR *'t§r??IC'SR 4 ^fafRFRl Rhi ltt*ftRI 

’FStn'l Rwt^ *fi*n *®rtar' hf « w«icv rH f**rtR 

KHF S -41 ftaf*f fiRTSfR «fa® ICS ^JtwiPutRS «l3fl I *fl ifU 

ftwn *ftn r\*i ft*itR csptfin ’fafapt ivii <»rt« rr fecaiRt’iT 

«^y® JffRtl C^ira *lt® I Psft 5jjf*f{gi fc*TS ?* 5ft$ I 1810 *ftR ^8"f 

ficisRa *ff3 f?*ftR sfrtfiNti-^fafests *i!ps c®fs —^Irs 

itss-ftfi® *ttai «fci^ i jf^sf iff^jg «tTt*r^ if<r vD^fs n, ^®r 

CJPfflRl Ifal , «r=ft^aFt« i f^MtR 3Rf f^fR tyRi&l *IRJ *t^T, *1 

*wrfa ftotl*! catoti?® (CH 3 ci) i c*ft$tfcw ^?tr*ra 

wH mi i® i^ri *$r i f«ft nltoi 6t«it$«t c^fc<r=f r, cvt=r 

csfetfl CJFffiR 'aftft?3 I 3pR$ 'sfc'&ill «l$t$® testSt ¥11 It! *1 I 

fl®"!! »!®T C 3 Ftf% 5 f I f*f^ atffRjj C^fa*!! *t*H R, 4$ 
m ftitk ^;f , arf%-f«i<5f«mtfB* «ntf*T® 4*$ Rlfav *rrK i 

I ftsstfl Jttts ST^'f’l 3T5T3T3 a>I^f *£<3 ^ C®f« Sfrt CJFtf%=T 

WZ9 «I^1W 5 tt® ( Chi or os—fat? JT^Sf) | '$t^tS *f5 

H 2 S0 4 ^1 *rtf®^ wt*r fsfjj fifsjfa ^rtf 5 !® cytf«H 

•rfa i u: ?t« ^^?*i f®f% « ^tl£§tc<sft^«i rW ?t^£Sl* 

’lit*!’ i 1772 »itc«i f«t^^ c«rsf csFf^t^® « ^?t?f «f^l?( af^c'ra R^r 

*1^1 ’FRSf R, ’tlt»rfB ^t 9 ! WJ9 3^1 <45 Ja «Utf%® I C3Ftfa>r 

sSf^ffB I 5f1^^ 'BOtPl® «tqtif ffl) 1 ? %*l« 41' 

^1 «fltfjl® I Ht* §1 $?t£4f 4f|5 W< 

^^*15 *f£5 ^<1^. 1774 JTtR %•! *!Jt«FtPl^ *fRta f^Wfs^ C®f®5 1 

^jtft® j^c^tcn csprft? « csFift^ mtc^ 

*fa*1 4f|t »l^W ac®9 ?fC9lt£«f^ cnt$l* «l*lfl 

*iTt^ •tR I fi[§finitf&f ^jIPtc®^ *tc®R ^5 ^< 1 5ii i 

*nrt«f »(R ^fisi ^ti ar«ii ^ «ifw- ^rcmcafj? nfutcn »ic®ji n\ft- 
f^^fiitlii? «ntf>r® i ^at^l f^t^r ^iJt®!- itcR cn\« 1826 ntR i 

Pnt? «t>rls 4*$ i m (Nad) c^tf»r« 

itr<tc*i %«« nln sfsart® vftn *i^ti m r ch an nfipn hr, 

**V wc«w ’IRT arflf* ^fan crt «t?ti jiri csptfR mt»T «ifhw *fm 

4 
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feft Rrr;<¥ Rfp^iftw izfa 

Rwt< Rrtftft* wn itg rhw w» 
*i*rt«flN Rtf *i cartftR i 

ftwtR^ ^C'&lRI1812 RtCR 5^< qrtotttff R 
«ittatf®R ^tftfta Rftjar* fcfw- 

TO Rlffl®: CfH RCRI fC^tfl oft 
CWf RtF H s S 0 4 *RJtfR®R* 

fft*1 W CR'OR’t RW? <4*st<fta RJtR 

rTr i 'RtcatfsR i «rtrctf©R 


[ 24-r a*, 8 r r<rji 

ci cRtftf rrH, «r*rt*t rcrr ft®TR*t 
C®f% 'S cR-RRtf I c®f^ *ltojl-wftit«tfw 
(Hi) «utf»f®'8 RtfftftR ^ra=r i w 
CR«R^ 11 fa W9 CRfaffa RtR W «lfCTltf®R i 
ffrltWR RftatHI ¥tCRf ft C*i\tR* RtR 

^JtRtfcfcftR i Ifi cwrftwi fcRRftf « 
arcHd i 

R^fatt«tt4 ftCTtUR 

RfiRtVgf* RfJtR* WtftfftW ftfifl* I 


WR 

«ra« a'ffo aid afa-faw 


Rt^ftf ftW *Tfaffo R$ CTPt ?f4R5 
^RtRCRfl c’FCai ftsra Rtfof I a$R Ram 
RtR « <1*1 S«Sf* «W §R-®®* 

RlfaT» PtR-ftfaftRS ¥C*I RtRl CRCR ¥RR 
fcvtfttR* nfiRtt *wr f f% crctc* ca, mi 
ifa *ittR "artR c*ai ata ft i «tarea 
fatCT R|¥t«fa RtR CRl*ft Rtf C$1 I $ itWI 
caRttR «rfa *vi ajftrs 720 nffes 
na $«.rr ar®i, «rt«r caRfta »<f r$r aacfa 
RR StCRR RCR 1300 RfferW CR 8 ! RR ^R* 
fWI flURCT R® RttftRRtRR 

ClC®CR W 81 34 ®{R I ^sfC^ CaRtCR flfe 
4¥V fftlf Rfa 22 ICiR RR fevflt RWl, 
CRRftR R^lftR 52 RCRR R*l $RRI *CR| I 
RftR RtfaftR ft*! ftaftt*!* R1SIf®ta<if¥ 
¥R»*I I CRRtlR afttR CRCf Rtf WtRRtRt 
fW «R^ WU CR&tW RT®1 I R^RftR ^ 
<RRt¥tf RtC® WP^f RER §ckf I 

RfttRftR'tW RflfRtl ft^RR ^ 


R^R RSC'tR RR « RTR ^StRCR ftf®R CRCRfl 
Rc^sa ^Rt?R R^s *fftR Rftaa Rwr 
«rgf RtRtRi *tm t wvm ^tcRa i? 
^RRRtR I 

ft^WMCRR «t: CRP. * $ ftRtR 

®Rtfft^> R^R ftjlR R*RC^ R^lf« 
RCRCRR CR, RtRl CWCfa Rttft^RtfR 

RRR RfSRtXR fW f^StR R^IR« 

«r| 5ft*t* *RRRf 150 CftlS CRtf CRre 
RtR Rl, «rr®ffR| *» RR Rtirtt CRtf 
R^TRCR Rft^S fa I ^taRW CftR CftR w 
’Jj&fi Rtm «r®ta acatf I ff r cr^ r* 
^l^»CR SfRRWl ftR ftR CRl¥« RtCRf I ¥W 
RtftftR 15 Rl, ^RRI «rt?« R«PtR 
^ca r^cr i fRR^n ftast «i, 

Rfta RtRl cr ‘flftf f'tRT, ftaca 
^ RfR ^fRRtRt 41{ ®tCRR RRftR «IRft^ 
Rl RCR, ftfflt im\ ^fRRRR Rl f5CR 
^RRtl ^tRf 'RRRf® R^(R I 
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«TOfi, W1 ] 


1970 3tci 9*c¥3t9 *tfcm:39 c* 
3*3 *t«r**l to*. C3 ft9C3 4*1® «tftc9?3 
3*£3fe «r*tpf« to*i ®f: to* 
flfwrwl 3*3 *n fam*3 i 
f«ft <tnwr itwfc* * 33^111 
froi—4^ sfB ftTO*i 3 TO 9 **n Tt*t9 
*C9t*3 I fff fvsft 3ft* « ^C»!C^=T <.*, 
•Nroft f©3 ?TO9 9E9 t 3*3 sitgn* 
fciC9t% to& *ff**tci itwtvrtTO* imi 
*^9t3 9C9t* i w <®t9 to 1970 

3tw a iftqfa «rt* few to$, <st« ft>3 
cic* Bt«*rt <rt» fevtt?3 *9t© to i 
*13* ftfl* 93fc* ^t9* 33\ 49<, tffatfC* 
*lt*« tffttf *E9C*—4$ «jfTOft 3’*tC 3 F 
®t: TO9 toc* 3 c*, isfa «wfo%n ifh* 
3*9 3^3 c*t*tci« w * 5 * 

n*fro *99t3 3?wt3 froi* i c*tfe- 
Ittfel f TO*1 *TC« ^tC93 *1*331 TOC* i 
TO^s «rt3 *it?tt c*tfe *t*it« 33 * 

f9TO9 TO fel*« TOC* I 43 9C9J "1^*91 
62lBc<5 ifaltl ftl *ft& 4*3 *1191 
»t3* *3 I 

3$3 39ifTO TOTOC99 TO 1»V 
*nm C9*f9 33^ f 9 TOC* 9C3« *[C3C* 
TO 9tC*3 I ®fS 3t3t3 4^ 43E* TOC*3 
C3, 33,* f*Sf* 33, *33^11 jf%$ 4$ C9*t9 
39^>|9 *t99 1 3^3 99C99 4t* C9tnC39 

TO «t9C«9 fe*9 4TCTO 49^ fffal'frTO 
TOfC^3 CW 333 nfiNftl 4T3tf3« TOC*, 

Wi-itfirwi nfiiti 4*x c^tuncwr 

C33I33 CTO CTO I 3$3 33C33 TO9 
•tw nfiat* *IW3f C9^l 9TO 33 I <5t9 


TO 4fE9t9f3 33 fel^S* 9*t*» 3t9, 5t9- 
*TOC99 3t«F393ft9, fel^S 5 lf99t1 ffwl « 
9$3 9J9^t3 I '»t933 *3C39 feW?3 3^9 
TO C3$ «JTO 3^1% *TtPT, 3^3 353 *t* 
*C^9 |T f 9r93l-3tf33fT CTO 3t3 I 3p59H 
33* f<?fC99 *C3 C?*t^9 ^ 39 f3» 33 n 
3$3 3^3 *t*-*t^9 *& ^C3t* I 

«IC3C* 4^ «t3C* '»ft9« TO *k*3 C9, 
49 TO 9t*tE99 Stfaft* ^33t3 
*t3H3f 3993tf *93f3 33»f* 3?^ TO I 
«t! *t9t9 43 ^^SC9 9C3C^3 C3, 49*3 C*t3 
33<Jf9 3?fr ?9 ft I «f93 «r^fs 9tf§ 
W33^3J1 «|t33 33^ ! 3^3tC3 

C9 3tC3 *33^T1 ^ 3*3 ..TO *t?Cf, 
v®t9^ SjfaflH *93 C*C* 

33F1 C3C^® 9C3 ^ 3*3 C3H 19S5 3tC39 

3C9J 3tl3lf 5 '3T f rC33 3f93t3 3^6*91 80 ®t3 

9t?tC« 3C9 I 

©|S ft3l9 § aftC93C39 ^33^tC9 
9C3t*9 C9, *ft-f3SfC9 ^*3 3*Wt 3tC35 

C3C^ 3tl9, ©t9 ^EST Cftfcttcfcl, *9C*91 3tC^» 
«jft*^9 nf93tC3 3t3 49S, HC^9 

9t*t9 3C99 «il*3|3t9 2f «t3l 3tt$ ^fts - 
^ 31 *3, «t3 9J931 *9C^5 *C9 49^ f ft- 
3E3J9 C*3tE9Bl « 9^C39 ?E9f3 ^ft9|9 C**31 
«tt9'« 43tf9® *> ^9© ‘*3C96 *C9 I 

Tfi ^^3t3E39 3^3 3*ift> 3^3 3^3 
C^rai «rC9tC39 9J931 *9t« 3E9, *ft 
3*513131*1 *3lc*9 *tt«f 3tntE^ ^C9, *9*- 
C99 *Eit9 3f9«l*t 9C« ^E9 49 n 3^ ^*E3 
^3? flU * 9J93Htfl*I C*ST 

TOt ^ to *r* 1 
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1241 M, 8*1 *|«l! 


’wwi’t *i^#t 


^ift (1971) cTO 1972 item feeiw 
itn ife ^rtciteii 15, *rjtcitcii 16 
w fTtcnteii 17 f^s»{5 

sartfeiti nfifewi wntfite to to % 

TOtf I *|<5 26ei ^rctciteii 15 

ssffeTO ff TOCf <«*?, 

<TO« (1972) *rt£ itei ^TteitcH 16 <w 
> mew feem* itci m to 'aotentcii 
17-^fl 'ifeTO i <«§ feife ^faitem *ta 
SSCltCf <lfeTO EtltRfa 

ifiwi «rjtcnteii iftmtfa 

m to lemitTO «ii 

* mtftTOar *i c«i*r c’fcli 
fHCf I <W « iTOtWf TOJ TOl- 

*tcm to firm wn itomto fM tern 
to fe, toww toto to wrw ntftn 
ifewti i 

ntljcw« -nrmtnts n ffeuti—itfitw 
^tcaftTO TOtTOi vtc«n« tffcifeci* 
iKti c^risprtfe cistern ffew ftiti «to 
TO lTOtl fetal* ftw SIR I *W- 
TO* A cf titft* imTOtw *1 ft$1JtC4 
tototo , tontfm irttfe 9 TOroti 
mtin *r* i 

1973 item nit *rfei < 4 $ lemitTOlS 
^Wli wro f fm mi to i 4$ to *ff5 

TOfi faftfc mb cii m it$ti to 
few itfcw %*rcit% toIB in m, mfi> 
*w m, mb ittn m <w 4 ?$ m 
irwtit* itto ilt* mtic* intern 
«« ft* wti mi n*r tmt**feife 
TO Itf W I 


mafa citfecifc ftfew *tfifefc-im 11 
fmtewn itci ci icmtitife 
tow ft*n TOfei, ^st* it? *wcfl 
fftlFtR* fill TO item 1 cnife- 
c*tfo ^ ifticw TOiitntere intern 
ftro* fitar to rim in ftml fei 1 
40 fctor to ®Ft»*n ftnfei ^ w ^tmi 
‘fl’i* 1 mvrtit? fe mfes ftz* 
¥’rwtwtwa '•■r 28 fei 1 ^rt«irrt4fl 
C*lt» Wf 90 fe:r <J|^s mtfHstflWi 
to itiai ¥nwtcftwi fmt* 

few 1 

mtftn ftf*r« ? fei fenaitm 
mitfea itstw «it 4 ft«« i"ie# 
w, tw-i!afrf^fl^tn*itan,mcaf 
*ifiit*i 4 ffe «*rrtff rffe^lw mmt? mi 
1 > if 1 ^*f5rc??f mitfe ifef 
ftm *l«.C 9 nj mti f^c? 

itcf i «titft fft 44 ^ *R»i**tf mac# iw 
^ mi wrtfe m^t? 

to 1 it«pw«ti mntfe & 

nc^fttnt^ ^1 ffeutci itTO 1 ftlutwr 
ftwtfhn b if 1 irrtfew ft^ftft'si ifN 
to emtm w\ 4to ic*r cftii- 
citn vn fcfl fiwi 1 ^ ifi wrtfa 

nUfi fc«i c*r*n w nwitwm n«f 
ffiw ^ ifi ^3i*itfe 

ft*R mi to 1 

’jfafft *1tm*WWf to ^fe ifeitil 
it?tRT« 11 c# >r^f ^sii 

« ftutft w w m 111 fftuft TOR 
^tmwpw m ^c*r' aw «ti« 
Tor TO ifeitit mi ^ lew 
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4fttcu 4$ ’jfaa’ti ifiw «titi fe«ft ^ 
4"*ic# m ¥U auft ¥ii 4*1 id, 

*tait«n #c¥ ^t$a «r*ti 4is 

*141 4*4C* *ci¥ ft$ *tl1 ltd i 

^tfl WT *4* 4ft fcvi* fiq ft 
*ftiti ? 4$ ¥4jft4¥tcn iC4 «i «Ft=n 
c4w ’jftitra C4$ sfaRti$ 4*ti « 4*t* 

ftpvift fevttia ¥ii 4*1 ?£« *itn i 

oti^t* nficicn *tfts *tiW^ >mr^- 
¥tn i^¥ ¥ ft?* m *tc^ i 
ft* ¥1 ¥1 11 I 4ltCl 1* 1¥W1 4¥tdl 
W ftatl ¥11 v, ¥44 ¥tl? 4¥t<<4V 
¥«tfl 414 ¥11 V I 4¥tV* ¥1 *d 11 I 
¥tl a^fttjw 4ficii4 afti i*« fMti 

4"4C# nfl¥l-ftfl\¥l Bftttll fW I 

¥t¥tf *l*tl Cl^l f«fl lt¥£4 Iftlftftl 
feni ft flftftii ^c¥ ntd, ci fiaci« ^ 
nciaititcii mt¥tiitJh:wi ituci *ci¥ 
ft I *t4iitni ‘¥tCTi¥t¥i 
41 itlJCl Cl 4*4 ¥11 4*ff?¥ ¥C*, ¥1 
¥flUC¥-aftt*l lt¥tl feiritt l*t¥T4lft 
fttoni nr* ficm 4¥ti¥ ¥ti i 4$ m 
*rtjw fafoc® *iH aftt*i itarti i*t¥t4- 
ifcfttii^twi fencat% a*ftt4ift ft^ti 
4*i ¥ii r 

lt4?ltCt l¥t¥t4lft—4^ft1 C# Itift- 

*t^t i¥t¥t4ift fMtwi* nfiwi ¥ii 

WH I 4$ 4¥4 itl l¥t¥l*C¥¥ 11 C"14 
{♦iRl *Ht¥'Hft¥ 4CllTfttCl #Tt ¥ 
*rcii¥m c^ci ftca i $*®ft st4¥, attifta 
ltiftC¥ & 4¥4 HtfHltCl *ffalft ¥¥*11 
4*1 fl£l d£¥ 4tl£14 I «S? 4¥4 Itl 
C4t*ftft l£¥lfefl4¥ !¥ftt4 *ft^Cl fed 

itci i ¥tim ^ftift *wtiit*¥tci fiitcai 


1¥ ww I ftutlftl $ W 1ft C*C¥ 

learn states ntitu ¥twa *ft¥ 
iftfal 111 > itw ¥l*ta ¥11 W ?W I 
¥tl*ia ¥tl| 
ftta *t4in i 

¥ft&C¥ lftlfl¥ Cl£¥| 41? 4¥4 

ififtltfl' l¥t¥t4lft 11$ ¥¥1*3^ ?fl¥l 
•JTW ¥111 I l^lftl w¥tl 1C¥$ 11 l*t¥H- 
lt*lC¥ 4¥lt£ll Cl 3 ? llt¥tC - t CSlfll ¥11 
Itl 11 I ft¥ 4$ 5 t¥^ 41C - I1 

at£«a« ci s i) ^fiit ¥ nt^tc-ti iwr wrw 
¥1C¥ *ftlCl I ¥C¥ Hf¥tilt'ltl W ^5$ 
5t»T *ftCl I «11 l¥"llW 11 ¥1S *k¥» ^tl 
¥l«tWl 4¥«tn 11CB l?t¥t"t >1¥1 ¥C1 
*mi itca i 

4*t¥l >1*91 l^ftltdl Cl *H4 

lt44¥ ltC¥, C*l$ *14 C1C¥ 41lftl ¥4r- 
4¥tl\ feW¥ l^t¥tC4 lt¥1 ltd I 411 
Cl£¥ 1£¥C$1 >fftt£!T 4$ Jf¥«1 

fe*r>sr? i¥t¥tc4 cflfi® ?n ift¥ t 

4$ »r¥l lft¥t4ltl l?t¥tt4 1¥ 1¥£11 
^fl¥t$ «S?fl ¥ld I lft¥t£4 *lftl- 
1¥ C¥tl fe’t'JfCfl ife ¥C1 C4C4 

*111 ISltft fl¥4 1C1 C1CT ^ 114 ¥ lt¥\ 
54tB4¥t«^ l¥t¥l4ltl Utfetll 114 ¥tl 
flCl *t4Cl, 1? ISttft UtltCl 411 $¥1 
tffin C4C4 151 $¥1 4111ft ¥1111 C¥14 
^®t$ 11, C¥tl lft¥t4lt¥ *£¥C^1 Id 
C4C4, Iftftrt Cftl li llltft 4tltd1 
4*1 11 m C4$ llt¥t"1ltlfet¥¥ 4$ 541- 

**¥t*Y*t* rfftilc 1 ® fttici fan *t4ti i 

¥W llt¥t£4 41 ¥t* *t* C4lt¥i1l 1¥ 11 
feltfll’ 1¥ I 4$ 4 ¥4 1ft •fftl’t « 
*tlfttft Ht¥t4C¥BH 1C1I lt4t « 
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m ¥«w—m qzvi *tm 

'ffi* 11 

& »T*»I n* ^i «ft* 

*jr«t?N ***rc«t c«c* *m i 

to ^ *r** to totfw * tos nv *14\, 
^t=»i #tsi to * fc*r*««i *t*«i c*m 
c«ftcs cifc 3 * i ton* & n**i c*rsr c* n*n 
*TCtof *C* t «Sf n*»l totto to C* n*»l 
fen**«i fofa *c*, c*\ n*n fan tot* 
i 

*i*t*Ht*ar *1 cto c’&i*—*totcn* 
<ntl5 *i cto c^to*** ctotto *s to 

£to *C* I «fr®J*tB to m 4*13 
*tffa *ra i 4*13 ton* nt* to 4 *ffa 

c*tn nt*c*. cw *<? tocn ntc*. n*t< 
ncn* totoi «rctol3 tot* m *t* 
Hf®fe*1 I ftfa* *^tn* *i tofetn* *t*F 
*c* fcfe* n*^ i cto ton surei m*t* 
^fnffa nto-n*t^ *mtf« * ton*to, 

C*t* *Ktn atm*« tot* -Ifa- 


ntn* ^** 1*1 « to* *«ntfo i to cto 
to*r **t<®i nt*c* atffc* 4** 
=it=»i fen**i « c»w fof** to- 
toi i c*fo *t*tot* ton* nf*t*tn *s 
fto*n® tefir *t*I *nt**> 
nto « tofato tot* nt***rt* **w 
C^«ttC=T «?** <jn* *lt*toT* nt*t* I to 
cm vti nt*t* arttto, cto$* « 

tottot*1 4*-4*f3 c*sr to 4*-4*f3 
C*tfc n?* I 

c»f«ftc=r to**i ntatto f*rttfV» toi 
fawfift * tot**1 ntotti *1 *{Bc<5 
fat* tot** i *sti*r* 

nfa*Vro fafit* to tot* i 

c*fa* **t*ttn fc<>f*$to> 
ton* ciit* tonttm nf****t* to to 
cnt*ii *tc* =ri \ '®utc*itr , ii nfiwlt 

*it«c*fn *r?t*K *i* 55^1 *;a:? 

*w *»t^« «rftm <w n«rc*t*fif *tf*^t 
^fwrttn *ci *t*t* i 
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9^9tt9 9t9t«rtc99 «r* ofe I 9fa9 
<sf*Tc$ 9 <4*t>t £<fn&i *C91—9foi i 9lfa*s 
WtC9 ^1 *S!9l *91 9t9 C9, «t*J* 9| 
*lWt*'»ft9 9*f9^9 nf«9 9t9t$ 99 Ml 
*)>9t9 fe«s9f% 49^ $t 9tl> C?"f (Space) 

* *t* (Time)-C* «tf«T9 ¥W I 9^9| ftlW 4 ! 
^t*ltC99 f%^5J WA I ^9t9 *t<-*t9*r 9** 
«£«rt* Ot« 6*Ht* 49^ *99 9&91 *lfewl, 
*1 ^t9I3> *C9 I C9 TO C91 * *t£99 
9«T ^9t9 «19*t9§ 9<$9t9 49t* f9E9ST, 
^Sfa 9t*fo 99 I 

ftfefe^l* 9tf«-f9WtC9 ‘c?-r 9"*tC# 

®lf9 ®ll-9tC , 1* *E9« **t9’-<49 ®ST9E* 
3$1-ft9E*|* (Absolute) 919 *91 *9 ; 
«ttE*ffa* 9F89**!* fifa* ®itW ft*£ 9&91 
9<tifc *t9“49 C9>t9 *ft<*I *19 91, 

C99 99t9 *(^ 99t9 'StC^ 5919 I ^fa** 
»m:*9 $fcss« 9^5 ^ 9^91 TO 9 

$fetvS'6 9C9$ «t«*l99t9 *E9 I 491C9 
ftfelftn 9t* *jfts&1$r99 9'®f9t9t9 «¥tt* I 
*t9«T «lt^9kt^9 9^99, «Tt9tC99 CW1 

* *t9-49 ®t9 9^t9*t9$ ^tt*tf** « 

®lt9 f93f* 5lf«9 4*fe| 
fif 5 ^ 43f9 «t*C9 $ 9&9t9 Ut9 * 
fen9f*F5 I TO9 ^C95 91 f9*C&, TO 9 

jfrc*9si3yw— to* $r® 91 T9, to* 

^J ^ 9 — 4^9 *ft* 91 TO9 
*ft* 951 «fl<59J—<9fe*«f I ?4 c 99 9jf9tE9 
91 ar^1-f99W *tt*, <51 *E91 

^ Vf9-€f%9t9 919JC9 C9 *tt9l, <®t* 


5|fTO9 c I $fec*t«l CTO 9^9t9 cwi 
« *t9 n9”»lC99 felfl f9«9^9, *1S* 91 1C99 
91* *&% tffipl I Ort * *t9-c* 

ft^pstr* tf$*t *9w <stw* *v*\z$ wfwa 
3tfs «tt*1 *tf9*tf f 

9*tf9i** *Ttfift* fra 'irffr* CTO 

«ftc9 9t9t9*l 5 Wjtfifo 99C* ^'9*fe 

*91 9C9 C9*91 «1C9t*9 J U|fe 

^s?9l^ C’M-'flfl 99TOC9 C*t9 «TC*t9 
f9<9 «l*9l f9t^t *91^ «9ffel ??Rfti 
f^9ffai* *fitC9t* (Framework) 9t?t9T 
ftl* ^9 I *|it!9l9 *tf«*«91 9t9l «tC9fe 
?C^ nk9 I CW *k^ (Des Cartes) «f9f«® 
«f9t9\c« «199^: C*19 3J9 f9^ O C9C* 
99"9C99 9t* 9995tC9 f«9|§ f^fVfe 99* £991 
OX l( OX 3 « OX 3 fet9C« *9 1 *««f9C* 
991 *9, fecg|99-*l* (Axes of reference) I 
«ff« TO9 9191 Bfb* *9 4*^ *19 
99^9 I <9«fC9 91^ f^S^ffe 99®9 I 
99*99jf9 C9C* f%C*5J fr^9 ^3f^59 
C9C9 f9£9^ *tfl 99K '*9*tC99 9t9*t1 f99C9 I 
9f9 (OX a ,OX 3 )-99*9 C9C* <fe *9 
Xi, (OX 3 , OXi)*99'59 C9t* x 3 49 * 

(OX x , OX s )-9V*9 C9C* x 3 , ^t*C9 x t , 
x 2 , x 3 -c* «fe f9t« *t*1* (Co-ordinates) 
919 I W*! 919 *91 9f*, P 49\ Q 
4l Sjfe 9<9l^l« *t*t*tf* f9^9 *t9t* 
99t3K9 (Xi, Xgi Xj) ^9^ (xj+dx lt x,+ 

c9^? 9t*if* fin 

fi^tqfar*, c9^? 1 
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[ 24*t y$, *K«fT1 


to « faro 


djc 9 , x s + dx 8 )| \S1 ft»l IfeWhl «TTtft- 

fti TO<f® filtcTOt.i'^fsjyty’l 

TO^lfa* ?3T ds’ *ft«fl ItCT PlWNF 

lyfaam TOtcyj— 

ds* **»dx 1 9 H-Jx a 2 + dx 3 8 .(1) 

¥t$tC*it3 TO Jft&wfo stftftfsa TOI 
«w ^ cfwftn; TO y^c^F 
TOtwi to I ^®:*f3 4t* (Flat) 

yi w TOtni to* TOfy* *ai to i 
TO*tfaf TOyy w ci wTO w 
cto fyfo®$ ftyar%, «i =0 to to / 
ysyrc* TO ft ffiTO fyrta yiW wi 
rwi ¥3t® to i wityt firoift 4* 
y^lft* TOtcyta *tft¥*yi TOtyy i 
TOiTOi TO froi «rtt*rfo*'®1- 
yfw ri w *wryy i «nc^ 
fsTO TOfcyta f®y c?i-TOta tot 5$< 
*rts TOt cyan toesi c*ffcl 
toi TO’i ^ TO-itai ox,, yffiR 

yfata «rc®K¥a to *\% «**t wi ¥3t^, 
TO I c?*f « TO-lfata »1W ill® TO$ 
<TO ‘ftyyfa* CWl-TO’ (Space-time 
continual) TO I fHTOftf <3t¥ RtW 
frocy* wiO ’TC 5 ®ra yfftta 

fMPlft® c*V® ifoft¥ <■*$ yprcifc TO* 
mi*® to i to ^yfa® *rf®fe fy^ *D¥|B 
ytai yi yfcytRia «rTO; c¥i w § fy=$y 
TOIt*a TOi TO cyi * TO faTO to 
*ttca i TOnti an-ifai * TO*ytTO 
Sfjtftftf <§faTO cytfl¥ cTO fllf! c*$ i 
TOI na-TOa toi yiTOaTOj* ytl i 
TO (t)-:* 4* ay*yy m CZ-Yfro 
*1 *iw$ cti-* TOTO® toi TO- 
45 <u? cto« ct*M 3 fty «w ffcm- 
Jfiitwi niyw l c«V® itort* 


<*£ 5Jflftft¥ ftittltC®! TOf*® l TO 
yjyytfa* c’FW >n^ ^tilc*H cy ^t^®: ft* 
srtfa? c?-t 

TOWhr*TO^ «to ^twfy Rs?f®iF*iT 
«rs-« ifftwn. c« 3 xio lo c 5 T. ft/c*r.v«, 
TO «ryrtF nsatsa ’ffti^’T^f 3 ! 
«rftft^fy l ’f®ts»tf® , P'®fcy fiTO\ft-WW 
‘wi* ^c*r« ’tfj ^31 ’rfy 
43^ TO TOW ¥litCTt« >iw i (i) 1 '^ 
wry tovtc 1 ! TOra 

ds 8 — dxj s +dxj 8 4-dx3 B +dx4 S 
— dxi*+dx a *+dxg 8 —c 8 dt s • 

■••( 2 ), CTO* fa At =\l “ldt 

>0^ ds-C¥ 3*11 ^3 31311? (Interval) I 
fiw 'stiai 5»i^ arfei f^fatin TOitw *tfi- 
Jjtn yci W «lf®3 53y *l«I I 

w 4¥TO1 TOftil 
to ifoi >rsy|8« yy w; ^ ‘«itcV i 
Rstv, y^TO « 'iFayi^ ¥li to ^TOfty 
fiy® i *<% ^ cy^, *[ 3 t^ IN®* 

froy i ¥t*i «rityyty, ^ «fic® aril 
>ryft TO-yNiry wtft, to fly ytafy 
*ffl¥ I TOt^ ^ ^ TO'TOW ¥C3 kto i 
TO 3 TO fytt-cyyi (World-line) I 

yfeyfy toh ylcy, aril ifcTO fVy-cyii- 
y:yy toci't i <*$ nfyc«rftc® 
i^y|5® TOti, ^ ¥lta Rrt ftg 

to, 9^1 liTO 'sfauc® <fcyf ¥C3tyy, 

TO i ftt-cwTOv yityy fy^yr to 
«tcyy wfoif fy^«fafc fycyy w^^ftTO 
yyy ¥3W i ¥ty ¥tcy, ¥iy w 

citify cn toIN to, c*r toi 

ftro ^y^ wtwftf yjtnfa i 
«rc®i¥ arify^ fy«r fro TOitfi 
TO *tftwi 35H1 il ¥3yfy *yry)y®i 
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1971 ] frumftfe * moi-ww 


arfc? i at* ca M ftcsr* atftcatca arnta* 
attat* cst* arfSaa* catfna m*1 ftts?a 
faitenta mt?* c*t* arftaa* n^r *ta 
atft aata ntc*a ai i aft ft* nratn 
nat*a; at* ^titr*it'« ft* ataca; «rt* 
?*i*ta ?cn atitcai at* ntf nM sac* / 
atncwtn an, ai > atfrcaf* n&ffe£ 
ft* i at*n ^ n* nf**tn arha ate? 
«ittnfta ?ta *t«rj i fan ^titr*n ft* wi 
TOwrtfira (*i*» ) *i-$ eft? ai 

c aa, «rfa cat*^ cm *tr*, «a£ Art?fa* 
ft** atfaCt—<*fetfc ftni «rft*fcfoa* 
fttn* artcnfaaai ate** fji atf* i »*$ 
a^fa* nftent** ataat* atfrfcatc* nitfa- 
ft*ta atiteni *tn i aft ftfttnt* «i** 
a 5 ®! Tfcaa fcnt* ?tai, c?cr* at* ata-c* 
«<*< atcni nt* c*n-c* ^ftfaratc* 
nf**r?i **i i «rc»*r**tfaa ancanan- 
c**tf* $nj ai sf*«i *a$f ai na* m i 
s^ftft* at$tc*i 4nc* ent^tea^ <4afci 
ajtnfo fcica ntta ca, w naja ant**i 
*1 *t*il ^atatcaa nc* «pw*i «rt*tfa 
ft*nta* ataaiftnfcft* atna-*^ «w*at* 
*tn artatta* *far*t?ffa* M, atftcat* 
cat* ca^Pia vf5 ai «*n«rfa**i *rt**i 
fat* ftatft* afta *M ftftfaa *n<>ta 
faatft* $frt*H cat* c**ta «iaj*; at* 
ff< *fal utattf* esaat* **1 caa ai, ftfe* 
ai fra i at* «rfa«t* a«f <**?tn acatfa— 
*atatm ai ft* Sftre** nft^fa, ai ft?a 
aftaa-a^«tia* attRtta*, atffaa fNta 
aataa fat* *rt* a* i 

^ftrots^fa* nfattaat fa ate* afi- 
c«rfaat* «tatfta at*, at* aa^i *f W- 
5 


wr *ta a*i atv, mafri atafaa ftaffaa 
«ftat^ cat* n*an cac<w fea* afltaca 
«raff® atrai j? ft^tfaia aaaa^ at* 
*aaat3j fas**! caa, at* a**if I a* 
*t$c* aaffa c* ^afa atari, a^t^ ^ 
a*®ta* fcn* a*i c* f*a, at* afea 
wtattl* cat* wt*^ c*^ I <fl*ataft* 
^a* efra eata <«* nara* a^ai at* 
faa^ faan sifsata ? aat fataotaa 
ca, naa a*ca ca «*ca*tc* aiw 
atac* afcatfcca aa®ca* §a* ca^ **r* 
«itafaa aftfa^t* acat aca ft* at* 
ate? i «*t *<a fiiatfaa lit* *<a c*ra 
aa fa* 1 

fa**f^* cfa-ata-« «i*t* af*aF*t*a 
*t*1* ^aa-n*ca (Geodesic) *tai 

c*«r-ata-a «r*f?a a-f*^ cfca *-f^ 
«raf* «ratRa ^ra^*/ aca* anal a*i 
caca ntc*i a^ maiB atf a*^ ft* 
aajat* a* i afa-f<aitcaa faatatfate* 
ca^ fc* ft'sHar'i at* Mr f?* 
(Stationary) I afnta* at*t* f*f-ataf* 
aata*a ?c* <s/ds=o aa^ *t*at* 
fafaca^ ataat* fat-acar"* an St*itf&a 
f ca ntc* I 

fenfafea* ^faatca »*ata *?ta$-atf* 
aai ^raataai a*l caca ntc*i af^fa 
ate?, nt? cnca <«afs 'atcnca* atiSta 
n?*t* atatai ?pr oiafel a^at^ fa^aca 
#t* ^fanjta aftafat* mica c«t*T1 
^fnc*f?n i <4 ac<?* aaRifcm—falsatc'a* 
«ifa ^sfS aaiani »*ca *&z* ^ta^i ac* i 
n^fca fa*t*Rta «fta*h *ca* at* 
fftf^i »** nf*at«i aftaca* a*- 
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<** aatrttfa* 4ak aai* ca ***, 
«t* arf* ftn*V® **nt:* ^?*fwi 

a*tft4a ** Ca\fa* <*as> «W5[< £aft&j 
*m 4$ C*, <®«SFft<5 &£* **«| (Accelera¬ 
tion) *t*fc a** m *«rai c&)* *a*t* 
fea* fa^tai* f*^* *:* an <««rt:*fe 
csfa* *aai £* 5 Tfe* art*#** a:* 
a*ft:4* at«ftn *ff5r^ ata* affa:*** 
*ft%:* *t«fjft4*i ai *ft*4 a:a i a** 
**a atca, <®ts §a* <4$ wf**:4* <<*fef 
*rf**tn * t*t ** ftg a* i 

^*tst* *ta WWt *tal ftaC*, Caft- 
<Wfa ^tf* staft:* ft* ft* *^nra 
cat:* i ftfefeca* *:** a? <$:4fe c*itft% 
crorjntw aafttrt caWa-nf***t* ft** 
faft* MS ft**** *tft*t* *w%aai 

(1) *tT$I* arc** ¥*** TOT 4* §*fT8 
(Ellipse), at* ^*fs atf%:« at:* *4 I 

( 2 ) iSr atfa (a?4 ) **< atf-avatnvtft 

*Ttat*-c*41 aata aa:* aata c**t**a 
ssai *:* s:a **<> (3) <3r*-nft*at* 

a4t**t:a? aft* fen**-a<f§rfe **- 
a*tff* (Semi major axis) aatt®* a*tf- 

atft* i ftlfew* aat¥4-®$ *fe ft***:** 
atftfa* atan <tatca **a *:*ft* i 
*:a <*fe *«*t?IS •raft-ftwtat *a< cwitf«- 
fan a*:a a*a aat*:*fe aaft® awfta i 
fi fe few* ars, <sft-a:a* a**t* *wr 
*t*t to* ^a* *:4* a*t*4-aa i c*a 
ai, afo-ftwtw $t*fe «ta* «m afa- 
*ra atl—«r:*r* a*fe fa* ft* *sa 
ftwi aamtft* »*** a*a toft* aft*ila 
*a*t* *$fe at*:*, aft ai c*t* *a ca 
*a*ta *tfMa at*:* «t:* atai toi 
*®<* a a:a* a^wi *:ai—cal «r*ta, ai 


[ 24a a*, 8a 

*sa a*:* as* *c* *4*1 as* a** afar* 
nfta^a afef* I *ft*| sa* ** *t* *t*1- 
ft* a*a toft* sat* aa c«r:* ftgrs *:* 
a*:^5 *ca, 4* n-stc* c*ta a:a* Ml 
*:*:* i cah*nc^ <sr**fa *tftc« **a 
c*at* at<*i *t*« *:*fta, ft* >5!:4a 
c**tftn^ aat*4-ara* Stw a:*^ *:ai 
*t:a* ®tfta:a* a*«i i 

a:aa *?aftf%:* a*a **}* *sa *a*i 
aa:*atft« aaa £*fa* aft^a ***i a^**- 

ca* C* **4*1, ^5t:* ^ta *t®J*4 (Inertia) 
a:a I 

«tt* & a*t^f ftfe^ra* ^afa^* 
fsitatai *fta*tfl a«i a:a aat<-fa**ta 
«c*rtftfi® twa *ta:a ^**<5 *tfta:w 
*ftH* ftai ft* a^ata a«:*a ^sat* 
4:*9 a^a* caai faa i *t§afcfta *:aa 
ca^ «raa aifas 4ta a:a «t* *ta:at—<a* a* 
ft *® a*:* a«it &t:a ? c*a^ ai Sta:a ? 
4% c*a-a ^*a a*t*4 at:** «ta*q ft^i?:a* 
c*ta fefec® ca$ i a*t*4 aft ftfeSa- 
*** aa®*tse*t*^ «a*&i aa *a, ®1 ^a- 

afata ca:a atfcw a?ata aa* *t:aa a*il 
c*ta feta *?*a *:* ftai (aft *t* 
* 5 !«a alv at*:«l) c* *t:a 7 a:** aaa 
*aas a%* *f*a, *aa *ta ftaawa's 
»a*fei TOta brata *:a caai ft***f 
artt*, ^tafe cstra* ata:a ***1 ** *t*ftft 
c*ta atfft *t* ca:* *itv a:* at*i 
*afa *tfeafetta *t* at:* fifeftwwi- 
caa—*t*i, ffta^:* ato* ftc* 
cata feta **** a:*ft:a ft? ^**~ 
ai 1 *ta*t* *w *?:aa,—:*tat* ^1 *:*, 
*aa ft*a a:a *f*a ? fe**~*rtat* aw 
aftca, *tft caa cataat* w$ *t*t:afe afw 
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stsfai 4 ^ **tc*a sen $ts 

Wts* nstf* «£w cntn* I 
ssts# *itnt*&i ®tscn ¥tst® fa ? 

C¥S* ¥C*$ *1 fe$® ? uq^ f^SJfJfl 

iftcs* fsirt ¥*rt* ¥tc*tn c®tnnt^ sc® 
nt*TCni I Wit* 4* STtSIf* $t* *ts*- 
C*tC¥ fe«tfa® Stnl C*fa **tn®T, *1 *|t<t**l 
¥tt*lf¥¥®1 ®¥ *tCS nfaft® I 4$ ®t^ 
fat** ¥tcnfa¥®1 *tCS* f«| *)f®t¥$ T) 1 ®- 

ntft® ¥t«f *»11 SC*CS—¥tittSt«fa* *f®- 

<*f¥r® *)-$ C*f¥ *1 C¥*, tstfll *¥tn^ 
4fff®¥ *fc*1 4¥tCH ¥t* ^’IT I ¥t$*- 
fctfr* **f*1 $tC¥* ntStCST 4&l« CSfat* 
fatn* CS, ap**f*^ CSt* «Jtfa® (Accelera¬ 
ted) ¥t£tt*tC® *StS# C¥C®* ¥$*f*1 C¥® 
'¥tf**'® SCI StC¥, sfa'Q Wtfafalt* *Ul- 
CSt* nf*t«tfac® C*l5l ¥ttl) *$* SI I 
4^®t^* «tC*T¥t* ^faslfa* *9|C*H, 
^t#t®« cs*r-¥tn *tst*i 5$#tfi*¥ w *\M 
W (Uniform) 4l<. n*n (Flat) HI1 4§ 
*nc®* ¥Jtfaf®¥ «rsf® fafal sc* *¥* 
Still C¥S *1, ®t* *¥-nf*fs® ^Wfa 
SC* *3F1 «tt®I¥ *¥t¥ fat* C* «r*1t® 
StC¥ 4¥ f¥5l (Hummock) I *¥-nf*«ltt* 
*nt®*C*¥*n, ®tC¥ <(|B Wtfa fait* *911 

sin *i 4*<, ®t* ^fefa&t* amfaf®* 
*t*t*fn, ¥<!«, (1) « (2) H< 

nsfa****® *jsn i arm®* 4ts* wn* 
*K9 ntfen (Gauss)-«r*f®® nt*t*«i in 
sr* :— 

da a -Sgu dxi dx*,"*(3) 

CSStl* i—J, 2, 3, 4 
k-1,2,3, 4 

w g<*-<*** 4¥ swts, *1 ntit*i®tc* 

csn * sttn* fen* fafe*%i w ssfas- 


csot nfisfis «rf®fafrs*ni $$ ns 5 )- 
¥*ci *r*$® Httsf®¥ fas £-*®m#4$ 

CS, i 4*1 k-* H#tf¥t*-n¥r*J St* tfS1tC¥ 

fe«,n* *ifns^s* cstnsn fat® sc* i 4scn 
fecsm, n*n ¥t$tcst* csnt* ’iftwi (3) 
(2)-c®^ *»nt*f<i® sc* i 

*¥ C*t¥ *s ?**®^ «l¥»l^ 

n*^, mtfafast* sc® ntc*; ®<r* ^nf*- 
I®! mu? g iX» c*ri 'Q ¥tc«i* fa'#* 
*1 ¥C* ^«tfa? *t*t^ ^fi® sc* i 

<*rs® ncn facn$ «r*tnc* 

^f®*®® *I*f ¥C*CS* C*~*¥f*st* 
n^t^csi® na*tait* 4ffei nt®tfa¥ *¥®i 
it«M ^*g* ** 4^ nt*t*i 

f*^f®* *^*rf*® ^si nsts? ■stcs 

¥t* *i-staii *® ¥f*¥ sc*, ®¥jfa® 
f*^f®« sc* ®® C* s ftl ¥PPf ^SI^C® 
f*»f®* nf?*tl ntltST®! 4®t ¥S c*, 
arn«. cscs *®ist* nnc®* nt<sr 
c*«ftc* i 

®*L *as nnc®* ntc* f*^-**r' *<** sen, 

®1 SC* ®rltfaf®s St*cl^l 4t® C¥tn 

¥nf«tf*¥®1 I *!C<f* ^ *¥fafC¥* 
nfaitc* *® ¥nc® «rtcs *cn$ «ts®fa* 
3jstf%*i*« sc*cs *3? i «rt* wn^s 
*s^c9* c^jtfas, ^t*»n f*st*\-, ®t^ 
®tcs* f*n-**r ®fa« («tt*) nsn f ¥®4* 
staitnc** *3p®i *t n*n®i 4*^ |{** 
fen* «if®1#® i 

fafe^* ® ¥tt*^t^C** 5«1*1 

*f*tn cs*i *tc*, ¥tt*^c** jflM’tl 

¥f*¥®* C*\fas®t* St* 1 ) ¥C9 4*^ ®1 

¥faR®i-cst* cnc¥« ?jp i sap *rnc®* ns<c* 
¥t*« sen* cs, 4| wnc® 

*¥ cs*, «rrcnt¥ sfacs n#¥ ssr-nfasefe 
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arttfa* *ta <.ac* fagr® nn 
m? fHacV^ ^uvs awi $tiw 
a*TC«H. 3?a ssfa^tfa: 3 ?® «itWt* afa 
■ac^a nt*T fan ^faafa® «itaata ^raa 
¥ta W hfa* *m caw tfip® 
few *f?WI CattfW tefe ifPff wfc, 
"*lfcwfc ftaMttar ajMta I 
<w fasiat¥¥ <a*fci a®at«r naWra a$- 
nww aftft *aata «fC5t«R WftW I 
c*a ai, fawtwa «ftaca «#5 wi aw 
l ** $*ra$ fsi#a *aw , ®rf$t- 
tot nfaafa® ®c^a atattfr i ®aa *\i- 
^ «rat $catcat% aatnaraa 
nmw i ¥t$ c*ft aatota mw «i^*i 
arfaftf® atfatt ft*i an fas cartetwja 
fia*> 1919 >itw aataacaa «raatta ®ta 
** wvtft arratn fcnfts *taf*»i i 

c*i$aia 29c"f Ct, afaa wtwffri w 

*»fiw ¥tf*¥ta ^t*r atf jw aata *ai i 
ttftrcn naa aaa ^artta cs?c*r «itaw 
•rfi^i fC¥, arna* ttfa afafa® ®ta*i- 
fa*¥¥ ¥tc*lt¥ af%a atrlfffaCTW «f¥i 
wi ataa catatfcfe wm ^jtr|t- 
afi*Jrt c*t*rftfr» fcwtcn $ afst^rf*- 
at%* *ft¥I ft^fV «vfe fata ¥t?tc«f 
*W attWW Via! *Wai TW %»R 

»tf%¥ 

HWatw i sterna w-am —o"*o 

Cmtwta *fa¥i-am—o'*88 
^t¥t¥«l rttmfitol alt —1*73 


124-r a<* 8a m*n 

<«f®0?a, tfea^ta, apcafaa. c®f*®nt 
f® tajtcan cm cirtfefiipN i <*¥ 
?a cnwa often otarrt at** ttca 
«w *w w«i ftfa ^nattra «wft* fiwfln 
afan i *(5<rtPii a*H*t¥tft« ^ftftflr* 
nf5 fenfir* *«ataftfc $tcta tjtcaai ft*, 
fo¥ tea feforn $tai ^rta ^tcnntcn 
nfaffc® nt^lB na *rw 

¥TtWIta *rtfe ¥CT C¥W¥ i 

▼tfet'Qfil *tfiTjw *fa ¥t*rc«ft<r ¥ca 
cm cn^, ^j »r^j^ ^ 

•ifawt® «ia^a nfiw^? ^cfeci 
<iw ®ta ^tajt« n*r*(ta 

¥tlt¥tfi? i 

«r*}¥^: fecnr^WT, ntf^ af? fatten 
<fta*ft5!at^ a*i-t ?a, ¥ttw ¥tc*it¥-^sai¥a 
5tf®*rc<ta fena *t» c^t^ «r«ta catt^ 
>wa i ^ca af? ^ftenta vaw* 
am faan n <w 

«wata> «ttc»!i «a»rma <ratf 

aa» , ®tac^ «if¥<i c^c® nu? ®ta 
*tftmt«ra fipf® (a«f®t) 
nfiiatcia Pr¥ fata «i aw 
nfaaMa art i ^ta fa^rfsa 
«tf¥f « fiilfiF® Rataefa ntew fara 
awi :— 

faaMVa 


cat^ta «if«ata— 1"98±0*12 
¥f®art-r*6i±o"-30 


<«¥tca atara *ra^¥ta «raa¥: 1919 atca aafa« acai <aa^ wmr <ah« «fatPr¥ acat 
«aa^ *rca ^ta 1923 atw ¥t^alt^caa ca, ait¥^£¥ aa aw aai ^atwi facta 
atatal ¥rtc*rfa¥$t i>y a^at^arct ®ritfaf®¥ a^a-a'mata «frt ataai ctcft 
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*w* iftfts I c?Prnr 

fit** n, fi&Wta ntfaw wot 
fsnsfa <**<, **OT*ot ** «ft« mart! ot*T «it*- 
twra c* ftfOT ^tOT, «rfrw »ot$ 
fittOT ^P^^ ^tir, > Wf «w 

OTw*tar **tt1-ctro vf f*OT* TOJt* 
c«tot^ i ** <4 OTot *fi*t*r® *tw to t 
^fOTt, am w *<p <otSi ^flw 

«*$ cn, <*t® ®<rt*f<r5 *to$-**ot *TOtc* 
c«t*ots war ^<rt* sFtato c*T* ^taf** 
TOjw* «it*ui*i fiK*i ‘ttTOw 
a T«t»rf% (Direct action at 

a distance) TOfiTO^I—'TO <*<?tOTI 

$OT I 

*tTOl *1OT* *qtfc* 1924 

*tOT *$* fiitfo® wfa*U 

sr?aift:>2® *<t*ta fcTOtfi® nfiTOOT* 
(Redshift) TOUR* TO I 4% 

tfttTO* <4$ c*r, *rtOTt¥ ?iftre¥ 

*nt*$-cw c®* *w toe® 

*? TOI ®t* -ft^j fag TOI *C& «W ?OT 

¥ci?t*OT*TO itn«ft« w i nfc *jfaii fi®$t- 
'5^'® to fe®* nfawr* »ftncsrl^r c«c* 
cnl *to* *$TO toc^« to srctc® 
ntwi f^nfiifV^s TOjI 3 TO*i 

cTOt:*n i otcTOto to* w 

TOfTO* «, TO* fa*fr®* TO to* <*tfa- 
nt *gt*tOT «c*TO* fa* ** i ®t* TO* 
(Perihelion) «jf® *f* ftfac®— 
stfo wflra TO 43' gtr* totto nw i 
fa&fcffa 4% TO TOfatW* «rtsr *rft« 
to i «***tt *t<t*i *it:nft*®i w& <** 
*W fim ntw i 

tom* cw<ri *twr» c* W **N®: 

«w *<*, «tc* TOrccTOfatfft* 


*® *1 ^ssto*®: farctfa* * to *ct 
fro wfi IfcfMN utfWn 
^r^tc*f tffnrftr *z* wot cn «ti *tfar<tfW5 
pOTtl^fSl f^"»! tr» *ftt? =ni fit- 
¥titwtf 4?® tjtfifij irtntfiOT **- 
ttl *PJtfif®9 W7 Wll* C* ¥t*t¥ ^1 

•nifw. wrttfiv w-fct ^nft® 

ariti fw$ i ^«fjtn^ *if®^ 4* tOT 

Sfjtfif® OTttI 

«tw* ?c*it f* fittJtfif®c¥« 
tc* ? 

**, 5fi^5l c*fa 

***«?t® *51 «ffifiw ctt- 

TO-« ’lie*? -2TCM tet tfirai *$ 

®t* ( ) w« *J9*1 I 4 *- 

®tst* ^«ra c*** ®t? «i*f* 

attev ^tl*? *tm* 

C*Cflt?, *j*M« c®*f* fit-CfOT 

fiit «rtOT i fetfifisrs 
c* c*i* fitfifl w wtf «PrK I 

fiwtra *j^r>r», wfi c*n-^twf 
fiit» titfifii'® fafafc *wci*l TO’ifin 
*1*1*1 «TtC*lfi , ^1 *tC*T5 fittl OT» 
fit-^t'Cf TO ntc* *aKltl *C* 

*1 tc*. ttCT TO CltWOT wt* 

fi«5 I 

*^* WtvtftfaM *ltR'« 

fofp\ to*** «rortt* i n^itfi® toj 
^t»n— to **r ^5* *t*n <w to 
fiy 5*t* ap*tn® I www\ vffi- 
*tt fi*t« ^^c*1 ttCTI «w 4 TOrtw 
*ot« m TO I *¥ *i 
¥tn*r^ Hnfir 

ten^ ®tfl i «rw m 

a % w « 4 * *w tfif i 
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atllS Oafa fSISfSSfa sf«i I SS'flBltCSI 

cat* cst* suites satalca af^cistaii 
w acs« sa *i ssits $ifafs s^it 
aftifeai stt at as: opiates* stts- 
fcrtcsi sita*-ait ss-fswtess articaar i 
Sltafta fsS-S 3 Fatlt affel *W1 ses 
111 ail fefsa i ats sacs sstat c^car 
fraf« s&atiWei si esc* fittest 
*s «ts an artcifsasi stem stfe i «ot 
$Cft 1 cies sa cat* aim si, aati 
feistf sts i fscls sitfsfaa si*-«ritsts 

*Slt SSflSI S« Clfa a*<. S® 1 *tCS 

< 8 ts cats «I<« 11 SI I Sltl atm* 
at CS, Cll-StS-SI WJtflfat sitat css 
usi sei as*. b css cies <jia sal ftstrs 
SSCa ffeSBl ail fJVfV SI I sitf 1 CSC 31 
SllftfsCS (g ffe -o) Cll-atS-ai cat* 

St*S Sfalt ItCS si I sKfsa Of atr£i 
fwtititi sea at fcfin csi fas call sti i 

C¥* si, $tl «tsstw CIS Srtft (Extension) 
ttsi fas si an srtfa sait i 
areas si *ft ?1 cm fi si } stffa 1? cm 
«istas, ssta ansi i arttsfctt* ntcii 
its*—sitai-faist fact* cstfc sastsi 
faifts aicsi sfa si*t n, ses fcssfna 
ssfastc* fa-sit ass aa&i ss«re sisal 
atai fefre, stw as, sifrtt sa *& sics, 
scs<* facts sun si afwlt id sitfdi 
faistssf fafafc sics i 

**s *tfc^fac<® facts an-i«re fc^stifo 
are ntci si i csci$ -ififre sastat 
im ai 8 s non sai an ati «rtm 
csftifa wfcti csncti si acnt^ci ctcs 
sti i «tf fei staffs sa si fs*n si, 
cat! jsja; astai cs t»l*w sa si fs$n 


sifts, easiest fasai asatsati fal¬ 
sest bis, nitres sluts* $cttn an, 
atsti sstcn sea if? are stu i 

fas-sarei sica ststi afB sstaits 
ftatitii stfsts i aafei «rswi itss an 
attsfetts as<, aalBs asata caitf«% 

a Slttl (De Sitter) I 

attsitlcsi sea, css-ats-ai a^ 
ors&tt sa* (catstats), fta ats stsn 
sis i aaas attsfctts-fsl aa 
aa (Cylinder)-aas i aca ats-ai atfs, 
aa aJRt^a i s^tacs cm si aatcai 
fsa^ ^sa si as^ sati ail at cs, ati 
cats casrfs^ cst I ^atc^i atcaja 
fs«sa sea aifsiKtai aat s*a i ati 
cats «rt« si slatwata csti ^in 
ati sistcs fa atca ?—aas «W astai i 
gata ataafs ale ssK at afscitsf 
elites m eststesa aca asaf^ 
cst i $tmm ssi sti, ^tscss fistfsa, 
cntstati^cma cal ssfs.a^cst^csi 
cats «ft« aisl caarfs^ stci fa? 
sttstftcsi lists gatras isstai ati 
sltfsaiicis sea sstantfaai slesaci 
sa^s stsi csea, ^ in 10 18 faesi- 
fstteii as si i aea gateas atsa 
sastai as aa ftfsis (10’ 8 ) ^cti ssts, 
si c^itfa^^ess aifsa sfisti cica aesa 
csi «ttafaa fsics fseli fag sat< fsaj 
si ici sfeea astafia an stca; att 
fscti sttfsa ina w: aes atsea 
an, aes arttsttts-afsa fsl «ams sifsa 
aei i 

it’ffsa atsf (Mach) sess, cm-ats-ai 
fsati js^i aics gatcai sass^i^m* 
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•mil, 1971] 

TO^a feW acfe I af? 

¥TOl £ aaraafe aft® $a, *n ®tC* 
ataa *aat* to awtrai ^ffcfro ca?- 
iffcta'e *& to i ^ *n at*ri aTO« 
15 to *ftroi ai «w wir? aatft « 
ata®fa aaMatfil® afeata 1 ®fai ®1 
toi i «r®4a <4itra caro TO, TOa- 
TOa « at^ fe®taa c®\® itfafe ji<r aafa* i 
feffe*$c* cai-TO ataffec* a^ «rfaai« an 
aft® TOrs, TO*fe mtra gaiter** IN® 
an ^Nta *ar® *a i 

» TOta-TO® fan* ca»ity fa$ on « 
TOTO1 fesrafe aaF, cTOtTOi 3 ®aU 
TO a»TOl TO '«rf®-a$ , »rtff® (Hyper- 
sphere like) i direr facia «r«ft=r ni am— 
3*1 fa^C® (Origin) <naft® 11 ItTOl a®- 
fasa Twfapfe to <?aN® ja ar® ^artvcv 
fafa# *r* TOca, afir 3ii itanfa* TOaa 
mafro <4* ri aca atca i to w*rcw 
•tfifac®fe »it3J wn a® a®a wiaTO 
ni^. TO WTO IB I *r®Bt« *l&- 
wm* a*n *ai <4$ ®ra 

tojf$ faifria to sjiTO* w w- 
fairtfi® am i ®n s ita «rfaFai-f®f®* 
w-alt^a faiftfa® fencitfa® *if%»rai <4fe 

iTOtana iisfca <4*ffe «ntfej erati I 

Witai%*i facia inn 5 atfnata «tfro- 
ftitlT #1®*^® (Friedman) TO <4f j8 

fenfl® tow i * ’flfeta-facla TO- 
ntn *rtaa? 3 ® i®atc® citita itna TO® 
® cia-TOata fenta cafe i TOi-satca 
Ifal-fa^C® it® Bta «r®rt4^JT, ®<N nfeTO 
TOfitffe wi ¥t»Hn TOn® ®$®i 
cm, ifeaNi sfeta frtw-cnti a® f%^- 
l^f TO, 1tC*TC if® TO ®®fc HB*B<. 


nfanca fair® to TOnTO TOatra 

C4fC*r itCB, C^=T C*T afeat® C4Ft=r Htftt Clfe l 
«rt^&tN-*fsr5 fa**r 

ss* 1 *?, w fa*sr 4t* i 

«r«nl8 3ftftw^»i, fftfhfc i 

>4Jf®t^tf, «rf® fV ? «iE3ire» 

*it4*ii, fi’f c?ts*ij*it^ «r«fi^. *i^tww ’titTr 
« i 

«¥3n cn, ^tfa^F n*r, 

TOtfW ®t5 W1 >lf4tw *rt*r wti 

»w cn =n *4^^ *rftww nfirsa wf^rr# 

filWCW StfflC* CTO I -4? WJtf*ff®¥ toi- 
•f*i ; f%^ ^ ip*i- 

atca few'' aa i c^att^fra f<aa—ntfen, 
afata « ite?^ ’fPrs-ntaTOat «i»rj*- 

ataa ff®c^a to! ctoPm c*ttartca»ii 
a'catR i 

to, *nttfa a*iittar 
«»tv «rca^p ^iffea 1 , aai—®a, -rf^p, 
®a-can, feta, to cf-f*TO-«4a a^®t 
*Tf« ftcaa fac-ia fen^, wi aap«tc«t®=f 
Faria ^na niatf TO1 *w ^ I 
a?®aU 4«f«i aat^ cTOa to afafe«Tra$ 
i ®a-i^a^Fa * ®a-can *r«i i a 
TOf fafefeala ai-faatraa $ «rata atffe 
«atfeafetlcaa aTOffaaa cto Tsta®:fe 
din nr® i ®ca <4fe »i«i<to s^ft^ar 
^feretacTOcaar® toi ?T 5 ?ta ®i 
«rtrai ajin^ i aitn^ ^r«f, ife-nwi ^ttas 
« m-ww a)f®a CTO fat-a^TO 
araife anwi atra 

^a« awttaFf^ faffe ifva (Potential 
energy) CTO ’'tf^Tfa* TO nfe I 

aarortTO famr*i mi atc*f ra, cntfet 
TOUfft, 1| tarss TO diffei ^ff 5 «f, Fal- 
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®Ttftfoa HWT *ta ntftll *tHt«f- 
fawta c*& to TOat «* nfa- 
fnfea n^tta icafi i nasa TOitc* <4&ft 
^ffeTO to ca, & fawtcna to*to, 
3ina* nttfe «t*tat*ca TOtc?a vtfizw 
nfaajt* fatn# niH-ftail a*n *ra TOci I 
*anta stcn n?1tffaatfc* ntrnfaf'si atcaa 
Itw ufat^ *ca H$H*tta nr? cTOata 
nTO *rta***i cam finn i nfci fennfa 
*ca fa«tH\at« afa^s nf«rs n| ajtntca 
wicih i ^t^ftcna ^5 fantn fin 
ca, natirta §ch*3ih « ▼cfcttHa 


[ 24-r tf, 8a toi 

®tfafefH<W ftfJV’Cgfa* CV*-TO« fat- 
fjtftffea hwj^ fafr®, aft* *tf** n*t- 
cntsara cam ata ca, ftn-witi arKtta 
faiTvcsfa* croa c*tH «ra?tH ch^ I 
cn atfe cTO. hch *«ai TOtfa*c?, n?t«f* 
fam *ta ntata, ass *ro atfaca van: 
fan-WJtfafea TO nTO TO 5tTO I *4&1 
TOtoaa hi, a*^ nfe njtfafaa 

W ^THtf?'® to ataca, <5*1 nattf- 
fa*ta TOrf®*® w ftn-ifa« **fe cm 
■*fe*a *11 TOttHa Htwcfc feltfa* 111 
fcica l 


nanna ’jfsRfaatft aim* 

sratTOtw n?TO* 


14$ ^nt$ (1971) «r«fit*t¥ «jfirafH*ta , l' 
wta untvw *tatiHi wfei n.fna- 
faita} wta antaacro n*f5 Tiato ata i 
*ca* hh tom *«n i w aicaa 
*f TOtn* Wta 4*faH <H* ftwi 
na fan fawta TOe«ra cnacafea\* 
*acna TOrra TO* *ca farai nitffc- 
»tCTH TO fa*ta* (Reagent) 

TO *t$fe* TOfa® I TOl TO CH$ 
*t$fe* ’rntfroa nfea ent* ®raitnt*a 
atom aa ncaa to mtfcata nt*w* 
nt*t« ntca i TOtaa fena facto 
na-fawawai ftcaai ftw to-^h wa 
can fa* fan ajtnta^i n%a enwm 
narfnn nftn an^ti arcro <acn 4tat 
nfaica w win, n najtnaF na 


fata ferine* cHtnc^H i ftraai »iffef« 
toh i can f¥|fnn n^sna ^ca cna nn« 
wtffeita «ita ntnil enn nil 
«*J« fa^fn^ hi m ^aitnf ntfre acn 
feknH-«ftra cf fallen «jhh mfe ntc* I 
n*a aia aan n^n aft^ca atm ^ 
fe^ntf-fe^nnta im ffi wa* ^ten 
cmi i a*^: ^hh antacna ni3n «t*f^cn 
*ata* naata wi ^ajtn* nantcaa can 
nanM fin i feta atntafH*-af\acHa <rna 
nntca aan ffefa i>tim ^artnf mrtti 

(Urbain) ftll ntaafl HtH, W ^fl 

feta itrs c*tn n4tai ¥tw *w cth fa, 
^cn facafiwH «a*n« afnn—'rotlktlfc 1 

*antan f^stn, ftfe artfan? *tn*» 
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srfafwrtna 4* TOfas cacs fawea sjt- 
feata ^tTO to sts*ta «f*rrt*t^ wtaca? 
fawa TOatl sacs TOfs«i i <stfr 

Hf, TOaftH C"TCH $ta tafa CfV*! *t?f<TO 

cats faf%a feTOta-at^, «r<ft=r^; aitfsita 
« ’tJtretftfaata feta «rta 'satTOta^ 



TOJtns ’ifaafasta'l >tasta 


^rvita TOfroar I TOacsa 4$ fail 
4a<assta ^artn* ia^i cafaa fafa® hi 
TO *rttaa fa i 

w *taw TOts fie fa, *»aaef stw 
stasTO facata 2 ! aTOwa (Analy¬ 

tical Inorganic Chemistry) C’tW’fSH- 
*tffTOJt*taF wtcaa anting wrfrft 
+*h ^fawta tot «i*fas towi 
TOt^ftia TOtatltre 1894 atw #ta era 
6 


TOff*!! £t?*l "'TOarar wta %«w 
cTOta^a-ataa^a 'Brswa «fga ^-TOfea 
atfas i ^ajtt* nastcaa atai <TO*^afa 
wfa «ia« f»rc* aaatH s* toh \ 

ca<ttca fsft froa 4f«pa erfaeam «rt$a- 
*ftat i cto npftafaftiPte 4*afa a$ «ft$a- 
faTOa to, 4$ fss atata f «ifaa* 
faffata HI fas 4a cata fa*rcs froai 
cto* «fai?a%n fafa&fr'g «Kpfaa ^ars 
fc*fTO to f®fa TOrfTOH, ^KiWcaa caca 
faTOca§ 4$ cto a<? see TOta I <«rHjt*rs 
wtcaa *r*a®t **faca $fa atcaa 4^ 
®faajaf% to to fccSfai i 

fasiragce sac® «wt*r* wtcaa 

TOf-wtacaa TOcacta 'Haata* a'? arij aa i 
TO* epnfWMr-sf^a&car* TOc*f «fsj- 
®rtfr® $ta TOHa aaat$Tat« *taa®f 
wtaca fawftaa caata TOfacatn to 
cncsa—canat* ntft, ®tas«r cata, srerar- 
ata as—4*ai aafa fawn $ta aaTOfifa r 
ffscaa near 4a. 4a-fa. TO to s*m«i 
faafaTOca aatacaa TOn* faatea cTO 
caata fagfta *tca$ f«fa wft faTOa 
cntaftwa «fta 4^afH facafa®«TH a*rtiH- 
faft^—’arajm f«raala3?a ata i 1916 *tTO 
ca f®fa fanta TOt«ra cnata facsc? 
facatfar® ^cafac^a, apfaraa eta n t* 'eta 
cto ajfe^a fa I 1925 cat* 1928, 
4l fea aff aptc^T ft^tcal ft?11969 TO 
n^a fa® fa vmi'S fs»i ^ta TOar^e i 
1960 hTO fa<st%* «rata faatca etfat c«rcaF 
«ia*ra caata *tca« 1969 n4s fata nfiFf- 
«tca ittaaat nfaTOai to«h i ®ta to« 
ftat^a aia aan as ata 4$ y* 'Hail- 
nscs fawta swcs c?ai c»itf, astaa- 
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[ 24 * 9 $, 89 *< 9 J 1 


wm'aftwr* 


9#tl **9T t9*t* $t9 999t¥ *t9 9tftl9- 

ft* I 

*9jt*¥ *9¥ta ftt* ftt*9 ft&t9t9 
9t*t9ft¥, 9*t99 ft* <Sf9 9lt9-Wt9 I 
•raraft 9*t99C¥ $tm ®ftt9 ftfcta *:* 

4ff«l ¥9£9, 4| ft* $u >*¥t« ^Ft*rr i *t*ft 
9t*l ®C9i *tM 9tt® 9*t9t9a 

ym\& *z*\ ¥99t9 gwt* =n nti. c*- 

ftt¥ ft* $t* *®^ ft i *w «rc9* *99$ 
$tt¥ *¥t*a *fti9 *c® sm*. ft* 9*1 ■ 
in* *9*$f <$$ ?£9t*9i *t* 

¥tfe" 3Ff* <*19 ft-ft*-<*9 *:*e 

*ffl c?c* 9*t99 ftwf* fU-fthw *t9ftf¥ 
*1* « ®tw «ft*9 **tt*ft*i *9r* *wrt*¥ 
*9¥tW9 *?*U 9$ oft *t¥$ 9C3 «i£ i 

®ftf® *:* 

w *ft«99 *rr** ftt« 9f9l $19 fw$ 
«rt*r® c*i*« 9 . $twi ¥tc* ft* «urt** 
*9*ft99 itanvi* *f* **rfc 

tifc* i c* c^t^r f99t9$ c*f¥, *ftcg?lc^ 

Phi «rtc* ^tcaiin «?** #t* 

*tc*$ C9® c* c*t9 * ft* ca9ta *rer i fa«$* 
tviiw *«m*f $t:99 *ftt9i ¥9t®9i 

wn ai ftrsft gt® c9t®9 *t$caftc®, 

f*ft C9t9 HftWlifai ftw* *tC® 9$ 
9tft£9 **!« 9t* C9F39—4t9t®9 *c* 
®ftf9 91 ¥9t**t «t*1 C9t** ®*9l ¥£9 
f*C®9 I **99 «f£9¥ ft* C*t£*—Wt* *C9 
c*9t9i?9f c*c* cafror *tac*9 *r* *91 
9*t® 9*C® C*It»m *f* Htc* C*9ft9$ 
ttftw *tf?t*9 I 9ft 9’$1 9tWF, ¥*fel 9tcw, 
ItCTWt**;* ¥9tf—W «WIt*£*9C*t9 
ssrc* c*$i gfara *t«r ¥9i9*9ta «*$ 
<9*1 *t* *499$ «9* ft* C9, Wt*91 C9C* 
*99*9 C99t9 *CT* <tft 9*9 C**<99 9ftC<5 


ftft **¥9t9 ¥19 *9. <**-fa. 3Ftt*9'*t3«*9 
*w *t*t* 9f«r* *t*r*9, ^*r» 5ftr®9 
^tt«T9 9f9-*::*9 ¥91 I <®9*t¥ ftW9 
«ffC99 ¥C*19TS ftft 9* f?9 *t*9C99 *^tT9t9 
9tfi* #tC9 f9t9t*9, ft9l 9t*t9 9tW 
*t9-«9t*tt¥ g9-*nW9 9**1 <9t9rtF5 CR9- 
C*JT, C*^ *iF **¥$ C 9 *t 9 I 

C9*t9 frfsaiJ t**ft ¥9t« 9? 
*9«F ¥^ 99 1 C99tl9 91 *t«91 C*T* 

«rf9:*f99> «T9*t9, ¥lt¥^ ftft f9l*91 
¥f9t*9 95t9 t*tft9'«f*9 

*1®¥ 9t<91 f9**9 ¥r9C*9 *t**t^«' 

«tC9 I *f9 4% 9jt*tC9 $f9 C¥t9 9t*ftl>t:99 
9t*ft ft* *1 I C¥t9 *fl¥ Wt9Fft *tlftlCTP 
¥W¥ Ctftl C5tZ 99 9f*, C¥t9 *^9-f9«t9\ 
*9C«1 *9*T9 ¥C9C*9 «Tt2FC* 

^rt99 ftrf9c« toa 4 ! ¥w fti9t*9 ^ajt** 
*9¥t9 I «?t9tW ft'®J9f¥ *t«* 5t*, #t5l- 
¥*1» 999 «t*» *1t9~-*99 ft, §Ci¥-¥9*ta 
^9tWt9«f*« ftft f9l9(9*l ¥W C*'®!*^ 
9191 f9¥**l ¥WC*9 *C*^1^1 s a«tC9 I 

*9*9 C® 1 C9* C99t*t ft*** 1 !* ¥911 *t9t£99 
C9C19 9f9* ®t®t9 C9C¥ ftftl f*J9t9 9tf 
f9¥t*9 ¥C9 C9*I¥ Wlt*t ¥9919 ft«C9® 
^9Jt*¥ *9¥t£99 ^ft*1 ¥9 99 I 

fa ft* 9ft* *9t< *59tw*9«n ftwa 4 ! 
¥C9 «wt*¥ *9¥t9 «1?*lt9 ¥£9C*9—%®19- 
f99t9, C9lf99t9, «TMft9t9 «f^ft \*J9t9 
91^1 <*^ *9 9ftt®9 C®*ft9®1 ft*9, 

f*tftf 99* ft9ft*1, *£*¥ ft9Y¥9*l—4 *9$ 
ft* $t9 *r999t9 *9 f 99f*J *I¥ «t9959d 
9ft8f*9ttf *9t¥ nft** 1 ! 9*t99ftf «99 
«Tt9 C¥® ftt*9 91 I CSIR-*9 ¥919*119 
f®C9^9 *tft*9* ¥t®999 ®ft 9ft* *9ft«f9 
9t*t9ft¥ «t¥ft *9t* *C99lt9 *1* 
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aaatTO **{3 «rt^v awaittt* atna aw 
^arkta *r*at*ea ata «tat=T fiwkt fasja 
aaia wwfataa i fa® aaatit 
atfw ak® faw ate® TO nwaai v t?® 
W—4$ c*w ®NTWa wt? TO at«Pf 
aafai TO* aaiw:® *ttw, «| «w* 
*af3 atTO *fc*alt®ta TOs ®tft® 
?a fa I 

*fa«r *W< *tat« wlna aaatw* 
awaafa ca$ f^fsar «w aa^ft I c®TOa®fa 
*w*« faw nwaai cata aw fafaa 
faan TO «jTOt4a®ta art* $-*t’ awani- 
-statft® awe® i artfaata, njte®tfa- 
iaata feajtf? fwi «rt$a fafaa wk, 
cafaata-na Safa, fafas ®|3* cTOa «rfa. 

wtefa aaaft caata ^*fta=r— 
fa, cata cata cro fcsw wtofa fena® TO 
swan ftwa TOwa atff atw i *1 saw 
TO* a*1 CTO ntw W, Analytical 
Cheraistry-05 TO TOtWl TO *a*t$1 
fa*fa®ti* c*ta fafa <®fTO s^assr ata 
®TOa TO awa i 


aataeaa *llwa cat* fagc® «wt*a 
aaatwa TOfa fa* aai a* aa* 
«fk*t5ata awjfe ^catTO fafa aataca 
^ca STOa i ctafaata artstw TO 
fagfel TO? faa—faf* fawr® fat'll »«*wa 
TO c*c*tat? i cTOca aaatafaaatc* 
TO caal TO f®* i fa«!tta *ta*ta 
aaa« <®caa ataaai c*c*t*te®a to faf* 
c*afa*l aat®* aca wtal ata i 
aaafal fi*f*®t*CT Analytical Chemis¬ 
try-* mafB TO ni*-nfaa cast nc? cTOtl 
fa* 'avtna aaatwa atai TOtaa a® i 
<*to s*a weal faf* TOft aw at® 
awwa I faatc® fa* *®a *tatatTO 
f*c®« ®*t*Pt*f * afwa stf aaa 
aw C art? ?[f? ?tTO fetal, 

1929 *rt«) >n 9 ftf® faw TOfe*ia i 

a*iatai f4^ftat»«eal 
fata caafa ata aw w«a i TO ata 
w whintwl ’afna ?ww, cafeisfam 
aa^ta atfia feaarfhil TO| ntaa 
aawa «iHl afa i 



f%®st=r iftiWi atl^Mrtr^ 


n$ 28 ti ^*tt «m«tc* *wti fi«t* •rfiarr 
nr* ‘^*t* i***t«r it* i^«HFw’if 
RBI ft«f*t, f**sti-i*f i fiititiitfh 
CTi feifafcd nftitii «itf*vi 1B&1- 
*tf*¥f n$« ii i i*&tc* ntnfiw 
id* iftitii ftifasifatii fcitstf d* 
icuiiti c**, lit* if*B* it**!** 
it** fi®t* « Bn ic***! nfr*i «r«rt=r 
ifai^l w^« iln it* «w RBi iBBiei 
fc*lf*l fill* iBltltl *tdtCii *[fc- 
£*fol f*it*i lit* lit* *W C*tt** 
Itft I 

i*itt*i itwci £**, *$* 

§J*ti* >iw1« *tfiti“tC*i *fi *«t*tf® « 
fiBfc ifcfilii HI *i I 

*fftiCfi iiifc* ®fct in *3 nr*« 
ifNi^fci itn iu«f*i it*t* 
ifiitii itdMfil itdi faii* lit* 
in* (‘liifst** Bc*i*’ ar&ij) i 

«fnt=f iBB itn it* *ti it«i 
i*it*tiCT* *wif*it* istar i«pto ftwt* 
iftwra nwvjf $fiwt* iii fosr* in* i 
fit* it**, it wm iB*t*d wtwi 
*w cw ifotilt* *t*t*j hi it?*}ii 
itHti $ttii £*Bl ifilti 
ltd l *:wi fm iiitd* i«¥ i* 
1*1 «t f**w *wfc >11*1*11 ltd *ti 
*i* i* *t i <sfri it*n it* *T<ft*itt* *i*x 

Hi*, itfltiti *t*Jl* f*wt* lift itvi 

Bi 1 l^fofiiti cios feu* >iii *i I 
it ftf* ititdi i*i frd* id* / 


iti itn it* *tv*tcit $ti iW i*t* 

Hi* i 

f*®t* *ifa*tii iitifi it^ii i*jtni 
HiJl*ti i? i^H 1*C1 *1 23 iii 
*t*«. l*it*TWH *t*T *td1 ititi 
*tiICT fi»t* lift* ifwiii ffalti 
fi*i &d* Hi* <W itil ifiitii 
itci *t*tift* n*c*tB«i icit**, ^tm 
Itlfif *^^t* it*t* i ®^i it*n itC*i 
ir«*« **1<* ^Ci Psf* *c**, *t^»t*ti 
*t*J£* 1*101 fawtWi *t^*-*rti* « 

1st* *t?i c*rfi iijiti «mfs ***« 
itfii *ttri *i i ^titi* *t*ft* i 
it*t*1i ^iBi *t* ltd *t^- 

«t*ti *t*Jt* *jm f*wt*-sfi i nB* *ti 
ini *M1 «t*ti *t*jc* fi«»t* 
fill c?«il *1* l fof* f*d 4*. ii-B. 
3Ftll iUlti ifiiiti* 1*^ ltd cit* 
Hf**1 ** f* i ititdi c*tii fif^i 
itW fiwt* Ptltl *t*flt*ti Hit* it*T I 
ciwr Bit it*tit*1ori ititi ititi 
ttii i*c*i i*c*i flitci iijfii fw 
fwi item f*i i* itifti «t*twl 

**n*t*x **t*l c*iii i 

it^ittioti ^>*^rtc*i if® 

Sjfai ftltCi fi«t* ifiiCii ii 

c*d i*itii *t*mwii it*t*Jtr«f 
lit* Ciftl* irfN *tl 500 toll lit* 
iCi* I ipiw lit* itft it! ItiCi 
itMlhiTii lt*1 Itdtii « ifiF-n^ltOTI 
itfftft* lit few* it* *di» *t^i* 
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cm nfw *itffwtw» mi) -tmcntii* >rsf*tfo ®*a m $t* «t*ci *r«w, 
3 «k*j v^rtstr** *c*(j f*®tc?ra m v*r- *wt*f* ^ c ; i^'f fiwt* *rf**«r *t*«il 
«rntn *fcw 1 sv*fc <«* *mtc* «w* fawfaf-w ssm* c* «r*t*r 
«ft*tcv fawt^cva* <4f{3 facia <^f»ivi vc* me**, vtv vi fatfastac** vc* 



?nft* fawt* nfam* s*vHlv v*it*tf ®rcvjar*K *3 *tf**cva *f*P caftv 

VftftVtfV® *t^tc?"t 3*l>fof®V faiC 5 !* 3atl CftT’pa VW 
vtwtcirci* nWvjtc< mi «t*t* vacw 1 


vtni fof* *rc*v fawt^cr* *1* wicii veto vftvtvi fat- 

uttvm mb, $t*i c*a fart* fa«t*V favtoca* vjtvtrvft vtfcfaw ftvtv 
apatvcv < 4 ^ f 4 *c* Jin® 3 * vc* cvtw 1 ^c?cv cv, vt’ftft *ic* 4f*i <**. < 4 , f-f*f* 
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Wfa'tfiwta [ 241 tf, 8t 1 W 1 


sFfti afa teat, $tai anal atatiiatai 
firs itatat i «fica artacataa 
ctfta fcicatft ftwfafiata aftii ntfripcaa 
aaatcat aai &wa aca f«fi «tata araa, 
aawt« araiticaai cat tfcaa at^tata 
fi*r fra Pan a*®: <aaatft itfot^a 
awl ata «i®ta *a aars atatai 
acati <4 fiaca i*catfn®ta mv fcfi 
itca® a?fiicia fiafr 'ittaat «rt=at=f I 
dtetfa ®itn act ifaatata wta a^att 
tea at*ata ^wstaa itfrtjta awta facia 
cata ^sfial tea ti aci fefi aw acat i 
«rc$tt clta fiwtt nfiacta na caca 
®fca a'csar^ats Iti i®tifs, fafil afisfa- 


atf a itcaa sfali'a^ca afata wtna 
atat i 

‘TOratroil's «ltfto *&m' 
HtCTtWI 

fiwt^ ifitwa «tfafel-atfaft felica 
ac®att** ’iJtatcat’t *aa 7t«iata-«a 
fccatcl iiat ifatif 31cl ^alfc ifca? 
'saw ‘actcalatcai a «t?lt «rtf war 
awt® arfwtwi acat <na*s nfc 
ica fiif i®jai * ertfrtfottfiia fcafta 
®ta® i**tca^ fwtttfi «t*fi® *a I 
<«$ t®ts latifta «ittt «af^1 acat atilt 
wtna irwsrati aa i 


afts fa®m ifaawa arcatfiii <si1a&t-alfi* l l 

at'tfaaa %?=( 


atatto a^tafa ^artia irsjawta cat 
attit, atit «tata afafi ®fca atartata 
attla, ttwat fiftfc afcfi aata catena 
atfii, fcifir® n®j^a a ntcaa actant, 
tilt fiatt nfancna antfiai *tfc&i- 
atfaat atitw ifanwa it* caca atfi 
atnttma artia a®j1ti staff** I stsca* 
?wiw wtiata at* stnatai ifitw* 
ctiniatft* itMFfiw «r*twa «jfa ca 
acaan a nawtfirsi 4*tft ataett, att 
scwstnatm staff** atafaa ysareia 
ttttai 

a| a$itw aftat ®1 fitfiafacti 
feltttl atJtla ic^ishK c*h tftitw 
a^Hfatci cnw aittai fitit ataa a 


aswram at® aaft i aajtl^ ac watt 
cat atfirca ctta a^aa aa»af®^ 
fa^, atrfirca c®tfi fcw Piatt ata^ ® 
atta fiatca *ti att i fit a a4 
ajaitai aii« fafrct atttwa ata?tca 
atil fact ataraa a^itw catn ficacta, 
aaisr atati *tt fiafe p«i ataai 
atii afa, ifitctt attest ataaaittcna 
ifaawtta faatca afia®a at<a tret 
citai tts, ca fitet filial tta act fifi 
atttrat feMtfi® aacat i 

al artaw fttita * fit* iwtm a<cn 
trtta afiaii ®^a atarfatt attitca 
«wta afisfitica cnct attn a®raca^aa 
ettt a aft i fafitfc fiwtaattani 
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^rhflrt «tonr ata safaffo i aitata ftofa 
ft*1 « TWH’BtW ft®ta C*CT 

$fa «fa*fa afatia frc*iwt*rn fawta 
nfaam «rfs fcta ca aaafasi tow, ¥i 
^tatrra aals 3j5Tj^t=r ntw i afiac?* *t- 
«rr5^rcv finsfta *rta* aitn* * fa^$ 
¥ct *<* c«W ata, ca* a"*t:# $ta 
^frffiastas ¥l*!NF *ttaca ^ftai ¥?- 
tf^t« *a I 

¥fS|¥t¥tfi|¥ atVItflM ftlWa «rn|5f 
or=it^ ¥tPii¥ actatwa fafr& 
arcn cars atfaai *rwi *if«3> « fe«.alf?s 
cata ¥af^i atvd ®tal '•atvn n^foa 
*iZW «faf*ta ca ¥Ttart*ia atfatta aftal 
earns aj^-n^traa srar «t*rsi Wa a»n 
fatal*, <5TS f*attS am* ^tfar* 
nfsarsa *t¥ car* *f%w «rt=itf®¥ i 

«llf< « 

arrn ntafa* fesfes ww ar=?»it f ff^c c fa 
arsf fawtcss ®»t 5 i * ^tsststs fasts 
ea ¥¥t« «itw <*aa wtar at^»tats 
starca* ca ¥i s$»tcs vn n«a, ** 
fcn*tf% car** a* ajtsatsi ftwfst * 
«fwkti aw nwnHti 
sspr n<stnfaiT 1943 nfcn awts 
nfsatss «rfafei as i atvii <stata stairs 
ftwtrss *fets « «tsts stss* arai fa®fs 
•tfssm arhK i ** «rtrf ntarss ra 
<* ^tats fawfafsas* ntsfs* *w*rft¥i 
«f¥H * fcswrfs* 4?tfo «H1S, fawtCSS 
«w*ta, *rtftnts, nwrettai «ryf* tws, 
ftiits *rr4ft, ft®ts-*rcw 4 s* fasts- 
fsas* s^at « «rtcntssta ajsst 
ftfas s^*w Mfte *si «rtc* i *t<s 23 
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sws afasa ** *4nai sststaj «raw 

SfSStS ¥tt¥ SJt*fS STirS I 

¥tcat5T ssrs ( 1970-71) nfoae?a 
*rnKr$attft *tT¥ <ntsst wrtft 
3Tt¥*u »it¥ wc*r* « fV?Fn <rf«^tf 
*nfk> w ftin nfa^m atfaf vtf- 
f<aa% 4<pr ¥tf*r iwt ¥awi I 

*wt¥ « fawtsT *rfii¥t 

<Jf¥lt¥t*l 1948 nto C5C^I 
•ffiiw* *ifii5t^5rra ‘®t? « fast?’ «?rt¥ 
aitfnv *lf3l¥tf& fulfil «r¥tPf r « OT I 
*Rreit« fawt^a T^sta’ «ii ^^{5 ^aracaNr 
Wi fawttsra faata aaa¥ « 

^tcaitF^l* fa®t^ s^atr, srrtt^a #?f« 
faf%a n^tnr fa®fr=ra « ^«ritf? *ift¥i- 
f5c® •ifaFif 5 ^ ^t«¥ l 

faaat^ta wna ‘ntaaf^t^ta nit^i* 
ui^fe fa«tn c<rt«ni ^ctcki 
nf 3 i*tf 3 fl «r¥t-r-n^i 2300 ¥ft i 
fa** fawtpra-'Mfc ^tOrf nw 

«r^t-r-JT^n 

snr i «(artn¥ sarc-i^a c*^ ataw* ’ifasa 
<jfcs ar« ®fn^ ¥c? Ufa «fawtJi’ nfeft* 
qtS ’71 V5J1 *at^-Tf¥’ 'I^ticn 
fcifim ^4jttfe« «iajtn¥ atawa 
«rp5*ta <¥{8 flai ^•tatf 5 f’i 
^a n^Jtfe faa«.»rcttara fawa >rataa 
ait 1 ® ¥ta i 

ins *Tts a^a ataa. ‘«ta « fawta* 
•ifajfta ntaata awi aw ^ata «m« 
¥t<rf%a fsiara atai ataai aca aavmata 
fifftt 5 !® i ait *nut« ^at% ® 
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W Sta *tpBSS* WttaS 
Prsiftsts tffsasa <aa 1.400 spt m 
sta Pfea Pw s <Jtstfftta Praam 
ajasi wwi ^ arasta «rts nPw* 
nasttaa Pm P®ftaa fasfc nfsas *»® ; 
csan ®tPrs ntstarl ns, nfaatfSa et&ta 
* «wtta« *«s*r nsst?r ®t5rs*n facia 
nsta* stats i 

«m*<*ts fetara sai ell's itta ca, 
nPw* nastcas Prsfc cat* ifiasi «t*rn 
Itt® 1948 ntl CStS «tf® as* 3.600 
*nfctstnj ifaa? cits ®tnts i i®23a*ta 
*tstita* faf®s w sfaa sen ifatsi 
«tstltaa ant asnKtl sf* cltsts, fas 
«rtstt?s as atttaaa nr?« atvtfa* «ts~ 
sttaa ifaatt <asts«v ^fa its fai ®ta 
uttitw asta iPwa* nasta ifasst* 
ifatsi ate® 5.000 feists vusstfin win 
s*s ststsm ists «ftaai nsststs 
*ttsfas at at? artstPs i 

ftwfa s pi* itaau Mn (C S I R) 
atftitw asta nfsasts ifasi «r*ticna 
Wts5,000frfal wfafatstsm ^ ns- 
cstPfats arts ^ *P«r ifsatss fstis ss- 
starts i artaai ^stsstta «thi sf*, 
ifistfB ss? feints sta is fasts® «rsti 
■tarts® ataata arts is- fstis®: is atcsi- 
aataa Stares i*s sfeatn asta isstwa 
ifssta sffe sstan i 

Pwtfasss ntaati * fistla arf^s 
nvsi (N C E R T) is<. sPist®i ftlfsstns 
srtcntw *sts iftsats aiteca 2,000 fetsi 
<9 500 fetsta ■wratn fata artattaa ssats- 
*t*n ststssi sfnst®t Mssttm s$* . 
4ftPt® 4fta«?la <asf8 ai^itait^ pwHn 


iffests stasfB nwts ifstsPt® stats i 
ta nsn nvsi its sta fawfin fats ifsscsa 
stt* nstsrfi®i sst*s, $tcs* nsntsfe 
^ataai «rtsft* asata srtstfar i 

fefafa® ntstsr nt$« ifatstlfec* arts* 
feaa saata nta «ttPrs <tafn 

«r«ata sta ^fp»cacsi ws ^rtnatcaa 
nsesa PsS ^tattsa «tttaaa ca, nPt- 
sta arts* n^aji gf*, p®r*ra n^s. «tsata 
«rtPt «r?f® faata «rtnatai ^tattaa aai- 
ntar ntstaj *sai «iHattss nPra ns- 
carfn®ta «itaal ®tstn *ffij*tlSt* «ita« 
Ptsf^a. «tta« nt*a%s -^a* *sts« wafsra 
sat® ntatai i 

enfsas* ^s* t—fa«tafaaa* ent*- 
a^* «r*M * cnasfn a«\tninr5'*- 
nat* nfata-H *ai nPacaa <n*f3 ^taatat*fJ 
*t®t I fawta ^afsrasacla Starts ^ na 
at<s* ajatsntt® p#a *ai sta 

att* i ns^ sa «rata®: na*t?t 
^t»u i npaa <aata^ pwftaa cat^ 29 atfa 
^s* «r*H stats j 

«ttaai ^ttatara nts artstPi ca, 
^Prt®ar^ara sss^s aP® ^nflaa s^s 
«rstPt® ‘astsH nfasa* ^s tjssfS a^ata 
*sta aPaaas nasttaa aatar ijtsra nt® 
stats I ’UssfSt® csrtf®fa«ra s 
aststn 'sPsafa n"afs® faaaatfa PiPras 
Stats i atPs ‘atst-raa as if*’ as'sta 
cartas n®>tasa ats^a s^s «ras ‘caa 
« fasW faata ®ta*rl8 ’jjsststta 4stcaa 
star «fta n"^f stats i ^ a^statsta 
acartns asttsa as s^s «rss ‘tats n^sn- 
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1971 3 from ftcsro 


ss’ TOife* %vt nptitstci sritfins 
ics i ^fronrar Art i<gi sfBs ‘srjtnstS 
TO* «M)t «t*ttns srsn isr 

to i 

TOTOi sics ifiiftTO ^fssrt* «tfe- 
4st=r «fscs*& toiir nfiss *$* 

eritfin cnfsnni *tvTOn\ nfsmsts 
*r*t< stfs? w icscisr to nfsscss 
nsw sstftfe 25% ifancs nfsscss ?«s 
esc* SCrrtfii aw isrs ntcss i 

ntfrip*:—nPwsi isjfnn nfcss 
fttffra ntfrift Rinfcs iftjfai « fcw- 
TOjfti fsTOnrcicis to 'e T5f“r*i cafts to 
nfis? i$i «r*te Ts«ts fsit-t’ TOi 
ntstsi fiwtcss «¥|S ntiftEv* ^ i'sis 
its*. «f5Pi« icsci i fsitwfro fswts- 
ftTO its ^sr$ issts fewm *$ 
salts tfll isi IS l n®if5 «tit»f 
ICSCfl iftltTO **fin 4fN¥ «tfafctl 
iTtiftnti cTOntst i TOrsrs fin, *r$ 
^’sics ^ilBs «rti 24,400 ifir fin 
itiri «src stfsts sics ^«h tos^ 
«ritfira icici i wrs: fcwij ci, nfos- 
s«r nsits « ifiiTOi fiifsTOs sf^i 
itw TOti frwfiwti &ncit% ntfrnpi 
«ww *i nfsTOi salts tfcafets m «ftsn: 
ww nt«it its i fsTO nfsicis TOKtsn 
*K ns «rcwWw nfsn TOfir« »ro fiwtn- 
ftw ntfmtp? si nftTOi <smcis cro 
nfat nicitfitu lists *rw nftii n4stt 
TOrfh 

atftTO ns *ttfctTO 

fswtnfsisi fsfinr njarc * nfaritfs 
ntcfc wintstsici TOtn stew fecro 
nfsi? ¥fV *ffs aritnts* sift ntftnts 
SlfiR ltS«> nfitatfire TO, TO R<tTO 
«itTOtcss to ^<t«F aiitnti si ntitnts 
TOR ISt %Z$ *IW MM fir I 1969 nttn 
nftim «^*r fsrfs'® ns ni- 
cntvn^s mtiUtf R^tsar^N s^s ifin 
^t« nfistws Tfm nllicff ntit- 

7 


ntsl5n^ sw cnc^ ‘•Rwarntn tsj ifa’ 
ntitntssr:nTO«fftn^:s«[r nrttntiiJwr 
fiwtnfiw fifinr *w-nfi¥t « TRtwnartfi 
fisfii) 3t<rsts sjsm «i fcsc^ i nfll^CTi 
n«(fiF nfisr® ¥fli 

i 

wi Rtwi n¥c«i^ «Ftfir cn, 
ntiintiKfar R^tc? rcsi¥ wftar «w? 
wtst ifcant ^bb firsts srt^t'8 ncfer 
fswTsifn^ts cn’car R^fisi qj ¥SStS 
to Rtnt^ sis nflNwi dhtmtn 
ntijn^cis fi«w cntnsts nfimsi w%\ 
inrci i 

n^i, ¥Hc®itw(i ^ 5®rfwaj-«R«fsr 

*r« sw I9cn ^s nfts? ^sscs isi 
stfsi‘stTOns s^ if®’ i^wti ‘wtic«s 
ifi ns’ii’ ¥f ^>ts*i «fftn icsi i*irt% 
finfi^t^icss §nnt<r ®%s 

^sts qcntntsrts i 5% 70 ^tficn 

<5fis«ts cstcnafsti ‘irststst Rjrjti’ 
5r*it# s^ji c’ts hsn ifiiimfi* 
Itfll CTOS ( U SIS) C^TO 

^ fsscs B^ifwar «nfi¥ m nfiw 
scis siss^s cm ‘fiwts fi®t>n’ stsi 
cs nfsrn «r¥tfif¥ iwc, «ti s^f« fcnw 
n® f®:n^s *rtc*r fWsftsii 

Rtcnt5si-n«i « RtcntFsi-ic# nfsscis 
n^ cnw s^«rts si?is cstmts issts 
cn\«tni icsfin i 

s^sts sicss 16| ciapsts 1 ) ifiiltTO 
flisss 3^* iit^rts ncssti-cicars nfi- 
¥^i ®^s ncits fii nfisi ®scs 
nicstcn ‘ut^rts 'e to *rfeTO’ %¥ i¥l5 
c»rtisarf s^n «r?ti icssi 
caFnts ^ssncis fsi^ it^iitn 

^itlSincn fs^Rcss « its\f 

ficits.»rtft sjf%tcw §cifcn w swii 
fswti nftsi * ^ttftn Rjt« 

ftfcfifstcss nicst firTO n« 
•«^r»r itcn fisnfusjt^ cs fiwtsfssn 
Rtcntssi-n^i« fsTO-*r«r1st rs^s is, 
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fiwt* n*F ciz* c^tc* «ivi <sr?l 

*n* nfitoni *w®* »r*-»r*t*rf® ¥«nt*f¥ 
wftwt* ®t^, n*nt% a$«*fa 
9C¥Jtnt*m * §)®t*iw c*, ¥t**?t 
®if»if®9 «iw®* %n¥a bsh^ 

•Ifatra ¥*fafR f?ntn *vi l 
16$ «s*ii$, 71 ®tfk«f •tft’nr *pf*l 
*tfta *«t«fc*t<f3 if®' ^st* ‘>rt«rt?Ji 
wtcnfof ®i ®$’ ^fa*) cr *i 4<w*9 

^Fa?t=r m c&¥**f«ni «wtt* 

9C¥Tt*rfort9 i 

*twtwi vPbh ntftstpra ¥«PHt*fa 
^>r *1wU Rrcf 'Sftfaa <*m 

^tvitnri* sftp <2ffe ’ratg- 

<$>f® * wtn* ¥« *w^i fast* 

*tf«m fct«tot *r® 16$ «fa* nfw ww 
•Ifa* *t*9 Rrat^f, 

4^f5 *TSf «T5!tl« *9 I *lf«W9 
®ftTOr* a ^tvitOTf =»rt^j ®?fan c«rt»ii 
*?, ®tt® c*rt& 500 fet¥i *n*i- 

«tu *rW9Ttc«f *tw sftofatfa® ^•fl¬ 
am ftm® ¥*fa CStPH «[tf*H *.V$ 
¥*i *w i 

*fa5-¥WOTfroN 

nfortro ftt®-¥9in fasten frotcsT^ 
*r** nltoi-ftsfai, tostfa* 9t®* fofa 
¥t im mi wntfl-wfvri «itx* i *t® 
mfa* srtcn ®*^c*9 *t$f fa 
fcrffcfsl'iw c* f$wt*-«rw4fts ¥¥i 
*3x4$ fc««r **1 $c?rs, cn$ «$ 

*1* CK* <mtn*ft=T ¥It Wt I 
«rrt« c^*»rf**it»i fafcfa*ft*ra 
*tf$¥ *$kt* fcn»rc¥ n® c4 *tc»r wtntfa® 
fwft-df^c®® fe® fwtn cnt¥ srfN 
wvr dw ¥« *afan i ¥fiw®: 

fa|¥t»i 4t*«> ft®r»il5 f*uft® rttai ®t<rt 
w# *11 *rnt¥. *6*itc* fasrofa 
¥t¥*4 qrfotfwtrc 5#!rs ^ 

¥C«l?l 


1969 »rtc«w c¥ap«t^ »rtr»r 

® w ®t*i* ^t*i-¥i^ »prt« 

mt% i nfwf »nj¥t*, ^*it« 

3H sjtfar^*! 5f^. *r«c*it¥^r® ¥«tn¥ 
4tc«=r W ^9rt¥ '9C®¥t'^m W\& 
f^4ti"¥t4 »}¥-r fuel i 4*rfa«. 

*ff99c?9^-R<tci9 mi ¥«^ 3 r»^tt , r® 
»l¥»IC¥ «(t*(tc?9 ¥®W«1 ¥ «^tf*r ¥t5»rt i 
’tffl9C*T9 $C*9 ^S?C¥tf¥^$ 3^¥1 

, ¥5?9t?t Rf®^ « faj®¥ ¥®9t9 mi 

Ant** m* *t9d «it® 1,25,000 fetei i 
*1 *< ?tr® ’r^Ci® ¥i, ®ti *c* 

^-f*^t*i ®?f<cn ?t* ¥9C® 
^mtf«r9 f*¥& *^91 *5pt9 

Wfsrtfif I 

*t#¥ *fan* Tt**J « ^®f® ^B5tW9 
wt* ® ®t9«lt9tl §*f9 fii^S ¥« I 

*t9*^tait9 *tnt9«*9 
i o r mi **»rt<ft9i:n® *w 

ftwtx*® dtstfl' « «r*tc99 *tvr4 f*aft 
f9®t* ®t® *Uff*¥ ¥4«ttt&t«fa 

nf95tf*l¥ lill I C?^9 »|k* 

*lft*W *® **PWt^JI¥ dffeitFII ftfin 
« ¥®% *c»i *t*9i m* 

¥fa i *t* c»r^ *w *twi f*Ps**tn *1 
9tf«t «, *tn*tn* ®i®*n « 
CTtf*f®t9 *ft99CT® ®R¥<« f^dtcskl *t9« 

® 9jtn¥^n fek* **\ nf®***!® 

3f®fetc* nf9l® ¥CT I 

*tt*r*tc?9 j r?*t¥ «rt¥f«¥ «isr9t? 
*tftn ®rtft *rtt9 9¥*9T (ul^rtc* .c-T9 
¥®f^l 

WTO TO 

¥f»!¥t*1 ¥^»|f5* 

28 ^It^, 1971 9¥^9 



wfrwumr 

« tdert'iitf i 

«fiiC3rf& faifacfcs, 17, f^inR 

Wjfasftfe, ^sfi^twt-13 ; ^f(JS m fcfal I 
Wi^fawft iimu *psj4t« 4*fi> 
4*rfa*fa 4w i nwt* nrcftwtpflr new 
fawtcn* cn 4nfa Rfagwtnwtn cnew r*i 
*fnew—fa<n n^twfa cntqn wifi 2p®~ 
nfat® 4t« cntw fte* cneg i spa 
9fV4 ^ew cwwforeir nnwft* 

fafcfttfn <m nwtt-fawtcn* nw 

4tfawtCtt n*t*4t* I wl&n cn^ *n 
4tfawteaw 4wfaft4 tatft* *fjtn*fa®tl 
Htwcwwtiw ftgfci ^fff^n*ir wen* n* 
4tfawt«* wntwn ’Tt«Jt3 e t ^twc^s wtew 
fcwwfaw 4ntw^i'&ww* tfweq rPs- 
wfafto gc* nc^ewi «rt44i w ftsu, 
*m* wfa, 41 ewe* «ttncw, ^t 
WtqtlWfV C4C^—4»T4 fNl wfa W1 I ftw 
ft® 4<fST 3CWW 4feC4* W*n1 W**!? 
*w ^fici 4tnew, *nwffrftw 
4«ni stncs gw, w wrtwtc«r« <** $ 
g* i orc"t4 town ft«*t^ wfincw new 
=»rt4t?i4 wrtpra fafa* n*rat* »f4t«rtc^4 fasts 
=11 gen c<ftu ntwftPF tonw n«W 
gi ni i 4tt «rgni ,nw ese*& nwK wni 
wt ftow vs famm v\ifa Rwt^ gw 
newcgi fantcn* wliin ftwfci wtg facs 
nrtttwi 4 ta;c 44 cMmi 4 twti fasten* 

4ft Rnfigt* gif WC^g I fae?Cn 
w* if fawtnfai 4wf4i fawfa-ntfa^j 


nfass 

«nti wcwfc ns* or*. ^t=f^>r»rtcw4 wtci 
C*ft WSS «Wt* w 4*1 Ms I StWl 
4 toft f4«BT4 4B4t4 ftgfrl 4tisfa 

nc^g 1 s\ wsn'.wjt* ^nst* wtwrt 

fasten* 4C4^ 44 I nt*t*e* 1 * swwitft 
*C* f%4StC44 «ri5q 4^ StVltl §WWtf*l4 
w*i, *ifi«t*itfl gsfe4i 4^fa 4?fa*ft *ra 
^t* 4 ! 441 CSC4 ntc? I 4^*it4 '*f44t^ f«f®t»T1* 
^WgfB 4t^4t4 R^-ntfilWT <flw|5 fcfk 
»r«4tw4 ne*gg &% n?4 «rttf 4 
TO^ti ns^ti: 

4t«tfW4 TOltlftw 4t*ft4C44 
4tc^ V4i»tCT «f^C^ vw 1W I 

‘mrtl ftaW ^c* 4twti5 4*oti 
SftC* I ft^hr 4«fJtCl n4Ht^cf4?satC4« 4f« 
4te> n^jft»tfl» 4twtfw 

i *ri4W fc *ffi- 

wt« c^ «i’t5 f**i, ft»rtw »t» ftg 
^fu «ar:t I fti ^«a *nntl* 4t^ft4 
ftssfcaia 4t4tint^t4 niPwi 

^ ^ ^C41 ‘413S[C«K4J1 
ftt*nwj* 4<K fvs *i a 4«:<?4 (nwti 
w ) 41 ftw, 41 ^ 511 i 

44C4 *TU*{tl? 4ftc?S 4t4tn 

441 I ft« W « *rwtl 4pl4 *(ft« 
ftwct 4t* new 

n-fc^w 4^ fan c4^ ^ntn^ ww, 
4t^ln ^ft^tn 4CTifw cVl^fn sfrettf 
W«CT I gpJtl WfUtCf 4tsfa* Wtl-fawM 
4 4t?N 4fR4t4 WW^tf tPW CW5TOI 
^ftgtcnn Rtwtwti 4i*fa* fa®i- 
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cto c*ftt*i* ft *h tc*i *tfc*3i <®i 
«rot3tpr 3505 *t3t3* f 

333ft, 33, *33ftj C*afft *t*1 4t** 
3t3*l 43 |ft*1 ^5: 4t3S tut* 

C3C*HC*3 *f*tft* *(tft*fC33 

*3 1 5$* * **? ITCjtCf tf5«ffo3^5l « 

*33ft,***c# 3£3t« «rft*ft3i c*t* *33ft 
« 35t3 C*3?ft *"*C# *"*& 3f«31 *t«3l 
3t3l 5$tf «wtwr C*tVftl^ v5tft*l 

3ft*t«t?t *t$*£?3 *t£f to? «lt*^3 I 

cswfof * *tetft* w «rttc*tto«f*3 
ft*«r «tf**i *^3f«f3*r* 4?|3 

^<t* *JS* 353t3 WH 4tt* ! 3&, *33 
4 *&H 43Jt£3 ft *tC3 «ltol- 

cfct* fc®ft *31 3t», '15*1 35 * f33jft3 
«r*? 4tc*tfa» w* i 
*f**t*t3 £3 *5? TO TO—’®f««I 

*33ft-ft®t? *£3?3ft <®t3 «wt3 «r*ft- 
*ft i 5 cto fs3jft3 * *fa*t*t3 *ft*fos 
33*5 ?33 35 «t3£*3 *33ftrftwft33 4?tt3 

ft ^ft*i ftra* * <®ft3ic* c?c?~*t? $ft* 
cwtfti *tc* t«r fifnttBR i 4$ 

«WJt3t»f*05 3*3 'Wlf 4ft*t53l 3£3t* I 

333 wtn nwti CTt^t* ^*1*^1 « «i- 

c*c* *rt*rwti &*t3 ***£# or 3c*t« 

*ftt3*3 *51 ?C3lt, *1 C*3* *t3t3C*3 
*tOF 35, TO* ftwfttof *t£*« TO«rtHi 
ft* i 43*«: fcflTO *51 AVs C3. «rsr®»i 
£*3* 4 5$t*t37t3 *5311 C5t5t*ft* 
c<®*fti*t5 *ft*i ttc<i-**t3 *i5ct*r, 

4$ *"*£* $t5 fttf*1 4t£*t53tf Sptft^ 
tciail *15 4 4*t?* «H7tC3 *5ftt 
nwtiift* *t*5ftt« ?j5tt5 * c*fc nft 
TORtl WRTOT Wttft'51 *"*£# C3 4ft*1- 
5*1 3C3£t, *tc* • wn 33, £3 ft«tft C*tfl 


[ 24* 3*, 83 *<3J1 

4$ tit *t33?t3 ftC3tft« C3t* OTIC* 
*t?fjT* Site* *0>&, $ft?I *tC*5 5?** 
3*3«C* **«, *<5t3 *33t^-ft«tt3 4*f?t 
fifftll'® *515 I 

^**Mtt5 C*8?t? *«3t5f* «tft3tl 
c3t*i 4?^ sri'afjn nc33?ti 4^ 
«rft«tt* 4t33C*t totft* 

*51, Stt«fjM C*t* C*t®t=?ft fttJ5, 4t35M5 
ftg^i ^tlt* Ofl5l 3C5It I 4^ *5 *13331 
4?3« 433 *t**J f3C3 Ktf* ft, *1 C*C* 
«f35IC^3 «fC* f*I «5>I1 nt'SH C3t^5 *tC5 I 
^5^4^ ft?3«ft *\**\t4 «rtC*t53l <8ft3 4*J 
ft*? ?t* ftst*3t *1^1 *J*t cA I 
*ftf*r^ *ftt?f*'® *ft^t?i « ftwt^tos 

*ffl53 4*fS flC3t«f3^3 *«3t43 l 

?M1 «ftt3 45*3 *«** « *t3^*«tC3 
C**1 4C3* *fB* *3tf3* 3«tt—43*3 

^ t*« I C*3*33 353t^*to C? ^ftl- 
3t3t3 *f553 ftcstt*. *1 3t<*t3 ft»t3- 

**<f?** tW *t*?t C3| I *ft*“ 
*t3t33 *«ri ftat^l 3^fS *C* *C*I ^*f« 
*C33 I 4^ 33133 3$ *tfc*3 *tlt 3*^ 
*3t»[* *C3, 3** I 

^3*\ 5t|t*t3JlCTO £*31 *tft05T ??- 
*fflft* I ft«tC?3 3B3t05« C3 ftft *3t3 
*t5?f*3t, 4^ t**^ *tt 4*1 ^Ttt33 I 

3^{St* 2/lfB tt*t3 ^t* **J *31 £** I 
4t*1 *ft *33^ *^3W C**f* *<t3lft<» 
tt? ! 3^3 «PW*>» 3t?ft « C33tft«'«ft 
53«.*t3 t£3n I 

**• 

*3tf1 *3 ftfcftlt? ftft*, 

*ft*ftt‘9 



fonfe fossil w* 


nvs to c«tw to 50 wtfc to ^ttcm *fMtcs 
«rtfa mfaeft *rc&fi«r, m*re *w to *?# viftn tos tok 150 wtfc 
to mop m? «nprrw <A 50 wtfr tow f^H «tw 

TO TOTO s—(1) (Palaeozoic) ^t, (2) wstalsr (Mesozoic) 

XU «W (3) TOptffo (Cainozoic) ^t l TO 30 C*t$ 

TO I uA TO« TOt* W§ ft»I "IV GTOWtft #t*TOi^ta «rA 
aw* c fo t w t^to '■rcrorSt «o% TO mm *rTO *ito i TO 

ft*i mm to Wt? i «A ipm cnw* ftw minMIi sjmr 

tow c?m far *rt% i 'srcw^t rnftrn «rfv- 

TO?t *riftwr* TOf swl jot TOwi TOrt* <to W« 3* TOlWfl i 

<** CT1 *RtfiW I TO fa* TO ft* TOlCT -Wf cm&— 

TOft* rn flwfldh TOU mar I ft* 3R*t: oto TOtW 
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TO * ftTO 


[ 24H gf, 8* g<<m 


^•fTOg gt'sre TOWI i to*t cg*r faiTO *tnr •*)! gg ^arl? fog g$teg*rStg 
sit^tat *ffg*r® gg c«f«?to ®ifogstg effto i tiurft ®t$wtcgtg gtrg 
•fftft'® i ggj^tgtg gw <gt?rt fog «rrR*tvi I <TO* g^ ftTOtTO gggtgt 
fo'^ ^fagtc® TO cro* fog wTO ft i ggcgg ^foggifge egg «fttog 
gw *it*rt fow crop fccfcfog i *rfa3t ^ fog 4 $ ftgfotffog TO TO ®ifoTO 
^tto* I C*gg TOtC®§ gg, «rc»l 4^’ TOtPt'e lift gg ftgg-g^CW 
«itfgg®j foTO gswfog i ^c?g sj^j gt?t? g® «rw TOtw Sc® ctTOTO 
TO*rg ^®ri ws\ cfaitsjt^ftg i ggj«Mto p Rgfog to io cto 12 
retft to gw i <A sew crog focg* gr&TOft «Ttc^?j ^ifo^tg ge^ i u« *ig 
«cg$ ®tc?g TO!» faTO 33 1 *TOtft 'tog *tlfotog fofTO 
gfafc «ftfe ggj^% c«tgTO cTO$ ®fe*itCTtPW1 ap»rt: cto 

TO* gre «nc* i ioo qffc to fottttTOtg gi «rfogtc%tcgtgtg, 
cfcwt®Jt^fcg « «itfV«*rjcWm, «rfoTO gts ^fa'ecgtgtg, gtc?g tme& 
tfggt fcggg *Wl, *!TOll *fftft CTO *P *W PW I «?ft^TO 4®gs? 
pfol TO 'rcfc ft I cftCTtCTiTOR «ttfgTO fo®T CW fo*WW gfal, <W- 
qffce TO ww fof *g gg i «rtfafogtfg^ #lwsl cgR cto *1$ 3W 
CTO <f& g**rt$ TO gftg TO g® i TO ^ ftgw ftwfttai g®«fo 
^tro arftwcw, cg«ftiwF w <stw to to gtg—(l) TOfe* fo*ftg, (2) 
«fggt^, (3) cTO, (4) *t»gTO*l, (5) ^TOtog TO«tg, (6) fgto i 

(l) toe? gcg ?cgg TOfro ?eTO^ ggteTOg «ig« 3 fttg <$gtg 
^ts«i i ^ «n>iTO gi ^gf—4 *n^ 

^ «fcs ?tff i ^ ^»gtT g^-<£f5ftr® *c®t« imr ft«ic^ ^ftp 

CPltPTl I TOWS ^-ftwt^cw TO—<2l^ft5 

pi JjcM cg^ fw—*m\ g»n gtg =il i ?tc«& uig to 
TO *r8 l l 5 ? fl t-W TO g«gt« i »ng gcgy *rftftg ^sj- 

TO«g»i»twg «lgg *tftg^si gcgcg uj^ to *lfo, TO « ggtcfc*ni 
^gcgi ft« isitTOc# ua^i gs^l gw *tro TO eg, ^cigpptgs 
&% «itCT gi i to *wf» gw w »w gw i gft^c’igi 
eg TO to u& *iftg^cgg gw ftoronr TO ^t^tc® *ttw ft—»gTO TO 
gggtg c^t^« gt^i c& i gg^ gcTO gg gegt ggtg ftg i «iwtf« 

^ •pt^tllg \cgg «rt^1 ^ gg ft’i^wg ggj ftcg« TOW TOW 
TO wwftg i tocw ♦to gt^gi, cto*, 



«mtt, 19713 TOW 503 

^ cw «H?Rt faTO* ®t*wttTO c*tt$to T^fro »4 itTO 
TOi m i 

(2) pi^i cTO* fro ©fecsTtwtacra Rjf&s 

*ito *5^ c*ft 515 toR®t <£W tos f^spts «rTO psrf^sf i 

fm oft R^p toto ttw* 'sifonrorai *rf«ift cto faro cto i tot* 
CW 1 TO*5, t 5 t? 5TC53 Tn5l53 *if*5tf 5 TO55 *H5 vws 35 R i TOtel 

5^5tCT 55TO'TOM C5, %5*HTC5Rf «tt5far5 *lfTOe ^ Tg^R%5 

TOwaf 5 <£to TO5 i TONI*, 5tw to ittrt ^us 

T5 W C*J fC»l5 *!ftTTO5 <5 W5fkl\ 5TO TO1 35 I 

(3) TOI51 *.TtR, TC5T TOtTT 5JtfW>55 5$CT5 TO 5* *ft5 

TIPI 55 I C5 5pl5 «t*PltPrtC55t« (A TOT C5tC*f TtaptT 5T®1, «AT51 TO1 5T5 
TO?5 «ffat«B CTO I «5T51 TO 5tTO TO, 5*0^5 5jfl5 C*tC55 Re* 
C5 W’ftft *ftTO5 Trtfi$t5 55. Tt5t« R*55* 4* T5 C5tFt5 5R? CTO ^ 
*tt5 RI ^®5l? CT 5JW 5ft TOJ* CTR'Q TO5tfcT 5TO5 *& TO1, 

*11 *tl TO Wltft ^ 5C5 Cl* I TOT* CSRt-^ftft5 TOWW 

cto *r^T*r caf% to ot— 4 * 5^51? * 51 otwi m i 

(4) TCTO 5C*R, *[faftc® TO®5 T<5ft 5t>t5 TfaTO Tftlfcl ^*tTWf^«l 

T5TO *tt£5 ft I 4TO1 TO C5, Tft$t% TO55 *lTO5 ®1*C«tP!tC5Sl C5t&5TO 
C5tl*t JBJtaptT TOR*! I «lWt5 «t1^W5 TO T«lt^ CHI ftt5ft*T &T*, 
fa$ 4* TOt5 ft®I *fftft?[ TC5Tf& <TO*T* to55> I *ffa^5 T5T 5#lT*fC55 
TtC5 <5*1 5tTOT 5 C5 tA R I Ttf't®l *15^15 ^RTOt5tT, CflRTOtTO 
tfj'ffr R>rtw 515 51 m w *fe?5 fri^taj T«t5 5:* R i 

ft* T1 TO« TtC55 3fW1 2F« 5tC5 T5C^ T«R*l I 

(5) CTO cTO TO-R^t^t 5i»R f 5W*tt??t TOch §h* 

*1tC5 R 5C»|* *]m I C553T, 5^5 C^t^tC’t ^5tTO5l ^TTC?5 

*t5tT TC5 <jRfl 55^ TOR 9 ! I TO15 Tt5T Tt5« 5^5, 5W*ltft5l 
f%5 C^C5 CTTCTt 5C»T* *f*V?TO5 TO5 TO ^5lWtW TC5 TO « 

«JTO: 55H?fff5 C“t5 TtW 55^ TT’ttft «t1%5 *M5 TtR^t5 5C*, 
W Ttfl R»f RrtT* 5^»r i 5f?e *!tfvttf*T TO TO1 5T^1 To 

TO5tCT CTOfl*T, 551 *1tC5 R I T3)*rttar Tt« 

Tf«Tt5 »llt , ? , tC55 C5C5 5t5t5 CTt^« TO* 51 I Ws 5^5tt5 TOR ’tt'Q^I 
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CTO C*, Wttffol *wc^ff 'Wtf fe 4t*t® TO CTO ITO ®fttHtCTtTO* 
ft® C«0 TOfiWl TO Cfo «4tTOl I WM—4TO TO-WTO ftfo* w% 

<nc® tows ft* cto cto i fro TO ofcw cvtH® 4tw*f to TO 

Hi i ®tft?1 ^ftfTOtTO * »A HiftWW HTOft HW toI •, 

f®s <w?to «tcror* ft®r hi i ®tst<?i ch ^c*t* ft*rt*itfftHr c&cTOntf Iwsi 
wrfw ®tw* f®H TOtsi ft® to «tihi cto i Hft*?TO* 

to ^ntCtai ^taRi «rt^t tow *pt*tft hs i 

(6) *t$ft* ftwfHto* to, iffcs* ftstftn* ftw *5*rrft *rt«tft® 
®tt*& ®t*rTOTO? ncfcre i store cTO« TOi 4 * to ?tft h$ \ 

fe® TO 5 * CS, ®tf® ftmcf ®ttw was *1 TOfW TO& 

®t*i ftfo$ to cto i to* c«re nfftTO* tot 

*w*\ cwsi sts, cwh—* f® sf%, *rr<r v Hfo **t*tw ch^to* tore, 
wretoi «nf® i ftatftai to*, fttj^Wt mi *c<re-ft:*ire* *to 4ft- 
®ftR *$*ttotS f^NTO TO^ Wt SE&to \ 41 TO afrCH hI^TO* 
TOW ®H®1 ft* ’ItS ® ®tSl 4*® TO 4ftttS TO I TOl* 

fifths CWH fc-WS-CsWstoT *ttf, C®Hft *tC5 *tf®S *faCH I TO- 
Sfti* TOH®1 ®to*tCTO Wills stoFI* ft?4H I ®tfl^RS H®*t? *$*TO 
«ft?f®* fstfTO *ft®®3 W* «tt%CWS «rtft^tCTS TO 

HataTO? <toi«r froto i to arreto ft to ®tw* «ytf®*t® ^to 
toi stoJ; *tfr< ®to*tCTlwr* *sgfg c®re* TOt®1to srtTO w, fa*ws 
TOtto ftswt 4&1 sct»cs I TOtH ftwfttssw 4^ S®STOsl «TtSt® 

CSHStCe® J 


SwHTOfJt’ttSTtS 



*ifW 

^ *1 C«Wlt* 5$ 

^ ««rt oti i ^ra c**rfa c^tfe *m s i *iffcfc «rwt 20 
TO sm «rft5 I CT «H«f3ra «t*l TOCS, ^tCS* «tc*t 10 
sm1 *tts«tf*r®t* *tf**rt*i ^r® *ttTO—80 si CT% 

•i^Sf C^tC*! *fls*ff*f5l c 5 ^, 60 <?1 70 c*tE®I <3%, 40 ^1 50 C*1r®T s®R*&, 20 ^1 
30 c*rc*i ^ «rt» 20-iw %s c*m m 1 

1. #w s* tffera «hjr s\<tri sst«» si srtiW* *rwr«f»w sre 

1 


4 


5 


3 


6 



19 


2! 


17 


25 




2 . —f$%$ c*H w fe*iwi3|| r 

(i) H e? sg — 3 

(ii) S* S — 3 si 

3. to* s% w 6$ w* ^ 

«fcifo 2ft »K«nt* CSlWl Oflfc 33 I 



8 
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wfa ^ fmt* [ 24«r 8*r 

4, «wsf sfa? w *wf% c*r«r ft^pi 

**it* i 



5. 1 C**rc^ 6 W C?^t C3 mi*, c*T8fa* *ic*ij c*Hfi> 

wt* &*tt^ ? 



(—509^’ *jitf S&«1) 

<g«^^ ^ wm 


**it*i tff«fw, *fwtssi-9 








^tRtffrR cwr rcrj w«i ?3r Rt i 

*mt9i. 'RTRre wi sr r 5 ^ i ftfe* mm «rtsr fofea s^ct 

*lfilf5V • nfa 5 *! ^tfR*T^tRf CTtOTfl 'RtW rc®t ^itsfl I 5?t5f1 cw 

^ftR* fcanft RtR *utc5fi retcr, f%^ <rcrctr <t<i e ii* Rt»rani c«itmi ^trcr* 
RW m dm *rcrcr^ «TttRR sfcwft RtR scrcs Rjtcsrt i fcfcf-ftwt^tol 
RWR«rttRR mm «rers»fR rr, aiiwra i 

RtRfti *1>*rt« sr w «f»i tftistR Sri m Rtfo* «w rjr—^ ’i sjfsfc «rtR 
’Tfew *fw ^tRttRR c«rc*t RtRtcw cr% ftfes wtrs* *RtR*ttR 

'Rttf i <A ^ts*sf®r %$ <»t£R *<t* ffR « cw *wf« i Rfa *tttf* 
*tRRiP» Rt*mm; ^fttw citi>, «ftft r<s ^ w«%, sroft 

*fttRR *rtR«f% <t*t^ «urc <$\m 'sf# *\\m\ ^ Rtc* t c^tocR on 
RifeaFR* «rrc5 i 

*raptR *R1 RR, ^tC®TRPCW>»t?l^ «WR ( T» 327 ) fR^-fe*teT$tR <RtWR 
RffitR *TO TOffeHR l ffNl RCRR Rft ( t* 633-45) ^ttRR RtfT *tf*ffo 
RR <W fw*r 'RtR RRRtR C5ll RTC3R I SCR *t^%Sf, $\WW « 
RRrWlRt RtRl CRtR RtR &t®TtR toR 4RS RtRl CWf 

RtR^ttR RfUtRtV RF^I TOR I TO$ Rt^t* R^RttR RU§%1, W.?*r, ftfartt^R, 
*nra> ^fw, cajf^®T, cr%r 1, fR*l?r «i^f« cwt RtR RR, fo$ TO<3RtfR 
RttRR R'® 4^5 ^RtS* * «f*f Rft^SR RtR RtR C’ftRt® RR Rl I 

RlRW CHI? RRR <£f^R 'SJtR f^!?H R^tRt RR 4R* VtR^tR 

«itcRR ^n Rr fRR exit mi* i 

R“^5 Rt%^5J «|t r -RR ^RR RtR ^tCR I W R^J RW1—' 

^tar, RRt®T, RiJJp, «lf%-CRtR«, I «TtRtCRR CRCTR ^»lRt 

mm m* RlWl-Rt?*f1, ftf®R m s ^. 9 ltRC« RtR , CRRR—Rt®t?1, 

RtRRt^t, CRtR'R^I, ifHtfRRl, aflR*rt, PlRt^^U RftRt^ I 
^tCRRRWJ*UWt5 V*tS[ ^ »nW ^RR* WtW^tOI, CRRR—»Ht^ 

*nrn RtRt^, »uw mfcn <i^fv i fti *waw wi cRRta^t 
5 ntv'?11 R^tfft ^tR ^WtR RRf ^Rv «ttR CRW CR^' fawMltR 
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771 <47 ors froitTO M* frortaTO TOi 

TOPTC7 *ft«»1 C77 I *tf*67 7W TO*F7 « ^PtTt^Urt Wfal TO 7* C7*IT I 
O^fal TO, TO?1 W77 TO C«IC7$ •ltC ? l7 \ 

ife$7{ c«K7 TOt TO, V»1 TO77 f<7tC7 TO«W TOW fiiTO 

sto-to ti to to incur tor «fah TOfowrc i *npi ww 

^-TO7«t’r® ^mr to*7 tow faTO Gtoi •tt , «i TO» 

TO C<tf$ tj# TO*7 77CTO <47 n 7? 7? TO*fll TOR W* 

^fafaro i 

TOl 'STOI TO TOtCTO 7fft77 *TO <4 ^n TOR C35«r 

*tiftc< *R7 7tC7 I TOl TOi7 TO TO* TOft* *Rt<-80%, 7trft7tW&-10‘2%. 
C«rt^-47%, Cwft?-4‘5%, TO 1 ® xfft«F *iTO-4%, TOftTO 1%, TO TO1 TO73 

to *nrK 'o cartStaw TO TOi TO TO*W »47^ c*% to *1 *tr*t 

<TO TO*—*TO *tTO-86%, *TtTOttt^-9‘6%, C«ftfa 6%, C®ft^-3%, TO® 
TO* *ito- 3%, *it*iPt7R-2% i TOt®t TO47 to * t*i c** 

«Rt$ TOTO 4 ! <47* fe&tfaTO TOt® *tf7TO«l TO* I 

$tFl TO TO*7 *1C7 ^ iff*** tin* 7t7* 7l* 7 ft* 

*tt*1 TO ^7R» ®lVt7 « 7®l*t7* I TORI TO fa* * ** 

CTt^Cif* *tt?e TO t? l&TOft <47° 1V&* C7R ^*7117 *TO 

TOra TO* i 

dfto*tw c?iR c®rc*t *i ^TOTOi *w ^7 *w TO to 

HOf *p ?itflC7 CTO 33;<47 <2f«t7 TO7J TO^ 5W 7t^r toti ^ 

71 TO 73{^ »r#te* 7 tTOI« 1 RW «T«17 C7C^ utt I 71jl »iw 

<7t7 W 7^C»1 'e C7t7 7lw W 7§ *IW 7t7 

wtff 77 77C7 TOt^f %l 7tC7t7r 77 I 77^ CfNftCf7 W TO 

<il7fe vt«1 77 I ^7tC7l TOl 7tW7 10IC71 TO7*1 C7C7 ^t7tTO l^fftf 
7t«7l 7t71 ftticw 7t7t*f7 C7tC7 TO77 Tftftn 7*tC77 «fC77 7tf%7 
f?27 ^377 7t«7l 7t7 I 7t7tW 7tTO TO7 «Ttf^7 7*tC77 7C7 7^ 
C7C7 7fs( 77 77 I TO*17 TO« TO7 ^7TO7 71*1 TO7 I 



1. m 2 aw toi 91 

[ fcntaa nftraa na na ^•ajtefaa aw nt«foj attaFta +1, -2, +3 1 wi‘ m 
ncaa nK*jfr sta -4 «w wa 6 - 4=21 

aftsa m&aa na na *it«nt»flra ataj nt«for antsfca +2, -4, + 81 wt* ncaa 

*ca -16 <D^*s *ftajlf8 sea 25- 16-9 ] 

2. (i) W 

[ it, ®f, ® * a anprofa $tfa$ta aatarca 1st, 2?, 3a « 5a »i$caa atcaia 
«wa I 4< nthaa atcara ^*a *«i a t 4%ta «wrta ca, n* na w*far aw 4f5 *ca 
«waa ajaata af*n t ] 

(ii) * 

[*, w, a « a *csf wat<a ^ifaata widest 1st »rtfcaa la wi, 2a »it$caa 2a 
2a ’swa, H «^a « 5* *it$caa 5a i 3a *itfctaa 3a *wa *wl © I afcfa wtoi 
ca, na na wwPw acaj 5f& apta «wwa ataata atw 11 

3. 



[ arcasjfifc «tcaa 2f8 w/ta carnal 131J 

4. (i) 3 

[ «r<ra sfalift® (7+8)/3«5 i fa^ta *faiBre (23+l0)/3-ll, wta ^a *fa|8a 
*tf1 ^CMW(4+5)/3-3 I ] 

(ii) 18 

[ «m iftftcas (63/7) X 3-27, fa*ta (45/9) X 3-15, wta V^hi ifita 
*t*1 aca *ta (78/13) X 3-18!] 

5. 4 

[ fc«ttaa $fe qftaaa na na <£|a-f&s«f#t afaa $tfcta nf®fc arisen 

(Clockwise) 90 Ml fta *pi Cltl; «ttT« ntwa *|W1 *iari VH l 

tffe UHj «mtf) ^a »iifcaa nta 4 waa wfo f**{B anta 13 



t*fof '<9 


1. S WWW fo ? 



«(»S| 2. S it. 005?. It. fa ? 

<sfa «wMlar, «®too wjs^, optoW 

&S9 1.: 9¥9«fl®r OT 4*&1 oto*ft9 £94 i eftbto ¥to cocst 
C9l%* 4tmt4 toiW ow *PT COE'S *141 «|5f»l'8 

Oft4 I 

Otoftoto WWr 4ES§ mm™ OtO¥tti5 l WWW W* Wtfl 

099 «MCT cwtt Ait COt9t« *tt¥ « *it«? «WW to to tot*Wt9 

fcsfa on *t« wjmt*i«itCT4 »iw ow fito tot* to cwri 49 

49? C*tC9 fcfT'Itto ¥41 43 I fe<wtoPW Ot4tE9J to9l *tW ttt 

otow i 

d& «tttf 9¥494t®r C9t9t9 ^*lfafa 9"*tE# to* ¥tw I C¥Ss 

C¥§ ¥ttw, Oft5 Cf tt COt^t* *Tt¥ $««toC99 999 *ltCT4 to CW 9t9 I ¥E*T 
OTOW C9l9t9 04 *tfafat ¥t*tfw I TO C9 (W3 \ to *It*9 « 

4TO4 4t4t9f9¥ toPW CTO totc¥4 ¥l®r ¥C9 9tE¥ 1 tot* C*fe 41 
9E9 qjftO, 9¥3«flCSi C9t9t4 $*tfafa 4tC¥ 49? C9t9t9 4^ toC*f* 

C4t9 f99t99 «TO¥tC¥ 9t%9 C99 I 

OtTO* OCO *tTO9 •ttot*! ¥9 4t ¥C9 to* *9to 9¥94W 
¥41 4C9 4tC¥ I tojffi* ftf4VWf«W ftf«0 TOtt 4¥49W f%to 
C9t9 fatTO* ¥tt# TOW ¥41 44 I 0^31 W, Wfi, C*K ¥4 «tffo 
CftW 9¥3499 C4*f ¥t^¥4*l I to* C4tC94 C4«Tt4 9¥999«fE¥ 9^* 9t4l 9¥9 
totE99 OCT C9C® to C4t%¥ IteTfCOl 49 I 

fo«9 2. S ¥4ttl4 9?fa«S Ht9 OW it. 49. It. I 44 

4t0t3f9¥ 9C*¥ C 6 H, (CH,) (N0 2 )j I Wl C9C¥ TO C¥totl9«ft^3 
•WtC 1 ^ 9C» 9t$#L¥ Oil to* fatal* It. 49. It. tef* ¥4l 49 I tot4¥ 
♦tftf feotat It. 49. it. 344CFE4 C9^l ¥tC¥ to I 

*6104*44 C4» 


- ,. # ItoWt 04 C4f®’e-f¥f¥4 03t« fcwlto f4»t4 4WO. fftft ®1~9 





to ^ 

?T« 16$ (1971) hTO TO<? *ftis 

afiJTO a«r}a f^®ff=r *ifaa? sa:aa ‘^ata 
«mTO at* ^« 1 -¥W* f*TO *ifaa? *$*? 
TOtfrs TO atfa* *atTO<ra *3 mf®’ 
a^l «fTO *caa TO1JW ^fbafa $*$&§& 
*w cfeftTOfaa TOrtna* TOf**tft 
atarifTOlt* i a<?TO faaa*¥ fat ‘TOt**! 
TO*tlro i & ®p5t* >i«tnf«T aw 
a*?!* faTO nfawa >i«tnf« 

«wjH¥ toTO* *$ \ 

w 

1970-71TO®! 10 ca*tlB 50 *i¥ cafB a fa 

4 

cat* io c*tfi> 60 m cafB? fa toi* 
fcan* to i 

<fci MTO®!* cwt i <«$ *ra “ti^a 
TO*tvi$ «ft=r, TOW, sgfcl « ifai 
aTO* fr vit»R ft*i 9 c*tiB 95 w cafB ¥ fa I 
to *to* cror «*>$ a*a cntac* i 

c*aft* xfh w 5 ** atfaar fircTOfc <hj 
TO i cto i 

*wt% ¥*rc®ia fc**ftTO* f$TO ftro 
Pin farnttf a*n toi* «, 1970*71 to 
TO<fa (arc?* f$*Ftra) TO aTOa 
TO TO-—1 cftP 34 ®w cafB* fa i 
TO TO fo®!aftaf* fca’fTO TOft®! 76 W 
CTij,¥ fa I 4$ TO C*1 can’t TO w 

TOi **i to i %*\\**ttclhr cnro fircntd! 
^t*ta m tocs ca, w* toito *fi 
nt¥ f=r I 


to <*a *rtfc fevfi *nfw ’ffc^ 56 w 

^fffr, 1970*71 TOl ¥1 TO TO 49 TO 
10 *tTO ®ffl> I 

*!Tt5TOfcl5TO «(TOTOFtftaOT 

myck «TC3**I 

26w ^*!l$ f«TOa nttcafaTO aTOtn- 
sta’t Tc e fa ^ ( «if<Rtw), («wi TOfcta « 
cTOa «iti^T ¥JtiTOl-15 ^tfTOtW 
R¥ Barffs^ TO *raa i 

30cn f«it$ afc « «Jta$$H strata 
¥TfTOa-<4 5C$ fiw 

, sia^a s i aw w 15 a^l 
fa«Tfa aw I 31rt csfc* 

i9 « Blew ¥TO I 

cawa ¥iti^*r tfura ¥¥*rw Ratals 
fTOi ¥jfTOt^*r TO 13 TOtt 
% ^fvs^t ftw TO 60 *it$«t i?l^ 

pfOT si^TO i tar^fei '5fa«aaa'ta s t *iTOt“f- 
wr'jifc cal^a »ftflc¥ vv? ^ca 
mfa i catfeia B^ata «ftcn ^tai ftpn 
\ca ca^ra i 

m ^cTO s 

TO 'QfaTOa ^ *71 »TWtl^¥- 
nTOtBata TOFtPro ^ Brr?a c?w* 
«a$t*a ^ral^tc^a to 
•TtaPiPr «rtli^ f»i:-uw *if%ac# 
tPwt¥ TOflitProrcte nfafiifi^ c*p 
«rt^^ Pis* to i 





14* fa’Stfal'ftraS 4tW 

c?fo 4*rf*f* « <fjt®*t*n ftwtfl wt*t¥ 
*pwfatft nivti 77 **?r *ipt *ra<wt**nw 
tow i f«f5r Trffri «rtH «ti*r i 
vfo: «wH* wta ^fst<r «r^ersar 
*tm %* ter* *t3s faaRi 4t«fasr 
faWW tewtast te*rtn fifSr fart-vm 
wte^sfa *u qtron i 

*»rtt[pf »w. «<w-f*i HK 

m f®te ^fSivhsi fatftitTOW tewt® 

*Pic«r wfoc** te*®* ** I 1925 

’Ttw fete l&wtpr qt*r w ’ra’R te* 
fatou (*rjtfa) wMf ter. urtti 
®<?fatw vttenrW, intwtftfaft * 
*r>\& *tiroi tow i 

1946 sftTW *nwtl ¥pwt4l fa- 
fartam iTOram 4ti statecrit Pit* 
c4twwi fajp *=r w 1952 wrftwi tefc 
4«rw w i i960 *itw fate 
▼tewtoi fafam cm wtoi w *m i 
4jfatfof§*Tt»i rcteltc® «ti wvrtCTi 
*tv8 wt*l fafatw $ti* *rti ter. ter. 
*t* *<w pwi fate *«fa te»fa 
•rfac?* «rtvi w te t*rc i 

w 4TC1W* TO*ffWfTra 

5wh frortw *rfatrv 4NR *pr* * 
*ttew 44»ft **Tfa1ti3|s wtjtew «lw 
*taw* *p*te*W* n* 7| *tf*w 
teterteteri® ^citin wtot® 
*w *NPWff 4t* 

tot TOffai 4tar 41 *fi »w f%f3r 4tw 

^ fHvtwfvii 14 wtww cm cnrw=r i 


®fca TOTNftJtv 1953 ntP! *f*Wt®l 
fafafter* Pfi* tfW *ntw*tfnf 4*. ‘‘in¬ 
ter. WK «w 1956 »rfiw 

«w/t*r* ftmrfnw itnw wftpr wi«w 
■■Ftewita npmi *n sfrwfc teaft *it« 
TOW I f®fc Itwtpi ^farf* WJtCTl- 
ftww WM TO|t#CVW 44 4tW*4 f*I" 



V 

®la 4tc«4v nwjteftflfi 

TOi *tpwi TOrflwn Jrtfiw 
^?PT»l w ^fwW TOI® 

TORU ® 44t*Wl fW I *T*Ptn 
1967 »rtw c^rt^ fafafnfa* 

Vtwvfvtw 4Jt4 fWltf ^ntw- 

-rtl3{# 44JtnWt 4t4 TOW I 4^«fl- 
«tfW ftTOr 

tntf® 4#^ fwfewi 
«r®tPt® , 4xtf%^twtlNr , » vftftNirt 
4^4 4ftpw *^4tn « ^r®’ 4^f® 
•IWtft* fiTOFWf frortw 4l4fl f®Pf wf* 81 1 
K)tt?1> TOftiH 4Tt4fw«r «w-*lf*f t C44 
^414 fall faiww I 


44^ T4tT4^Sc*tWl5ar4fc(frt 

4 W 4 fff fH- 23 , 1 WIH** 1 * # 5 , *<W «Wlfa 4 R 44 WM 

37/7 prfajftt&W C*H, *TfHf “f*® "Sfas) 








fj&t 



*tf*NM * T JM^ ,fl l^ SftefaiSc^ 
»fl«6>( <!?•* »(*r*Tc• TI t y 9»i J<tw a ilf* <M»I< «M1 $r^> 1 

^191^15 15 HW 60 fa$H b"E «i 1* f W|ft*t< *1*1 

^ fc'N ws ■‘IIM «rt» fvs *rt>1 »tw 

CfSJl^WPPI VC9 "1*1*1 »JI*« *tltt I <43 WtWI 60 

fsj§t? V? C«tC3>& ®flUW ^19^3 tfbtWI 3ft 

rot «i*W «W< *IW >n^ f*WM* l 








I fitU 


5^*t M 1971 Jf^ 


^iwrpra ’Wi 


hw* ms HtPwtns i cA »iiw A 
»tw Htfaifti srt^r, ^sror $:<r-$fai 
*tflfti ffatii ^ tn i hi 3 =ra- 

fWftw iiiTwni nt* 

i irttm *r*h ftn« ithi 
oFftreos; wrtfn ntvn *pitw «w 
w«i ^fin mwi itwta 

wrtfr *c*rc cm 

*f*nw <w, hWct <st» ^ nta 
utroi t%n«, Htni *? ^ ntwt* 
mfot i 

Hfa*i fh^twWi qtorw 
«W 3T®^ tfltfll '••ft* iV'AU *tw 
«TfM!ttMtW fjfiw 
<tWN ftester i $fap, nt*tft tffr* 
«r$fo «rtffa* wrf*, 

ftti^li ftvrt* wwfttf sjfWr^i— 
<*tn ntw itim wfef to 
^fire ntfirwi *rt i «tw m 


HtTOlot* nor ftwNiffo 

•»« *rfW qfeCfV ftgfc 

«nftos ntn ^11 c»r BTOtf «nr ^fwtrw, 
*tarti *w *flr®as, mti- 

«w fiucui *ro Ht«r Hfofn- 
«tft i fac? fare fiwfwi vifNi i 
ffotai A ntrocw ntw >Nti 
ftwii f^w^t nfti nt* nrttn fiwfa- 
«t*t* * HfaftTa cmi 5 it«ft9 < i 

*wj *rwtwi «rt?fa *fcri hi 
ft?tl— HtcNt &W® ‘sjfa ® 

«rrefci H*jfro ntui c^ trait facto 
«tpr <t*N nto n*«rjt* toti 
fawtcr* fafaff fac* cqtfmv fito*. ^fsoi 
WtT tHJtfa *lffCTpW *fa*1 
’ft'tjtiScTO *ttf*->rtot«t < to faffc *tfari» 
Htfflto ffftfa to HHtnt*fT air toi 
jftitan A *nfci font* w At* 
Htoft*r* to* «N »rKf W ffifo i 








HstspR «WS<stl*t faR sRt* 
*hitm ®ts ft* ^Ifwi fro* 
cs\ jcn *si, fro* «Rft> c*t* 
«rtiii ft* si i ft« ft*® to* 

STO ft?S *"*i£# ft«j* '* faws <3Sjtft 
TOtOT TOW I 4SS TOSItttW 
fsftfl CStTOH *tW fTOS CSt®*’ aiWWl 

srs wts *Rft ®fRRsii csw$ *1s- 
Cftwi «ff®fi> ftftFTR TO 4*fS to 
ss*ts w aisafftcs* «t*f« 
fros^ fc** fts* to, 
*ta*ts wn «tt*hr fc*t* fro* «r®ts 
^nftstsi *Mti1«: ftp s*i*rv*Hrts 
<rti ^fwlr^ stft® s* i 

*ft C*tS TOW fTOS CTO *lft*'6* fl. 
TO ^ *ftsf®<® faff's «its**TOs$ 
SVWSTOR Stft® TO StW I TO <<$ 
TOstfs sft cTO cstw* TOi *s, to 
cn wt«t svtotor **t® *tt* i cro* 

nftsss 

fa* —-► TO-4S->S-► *r 


4*fts fas ft* ssftlfTO a rrttw» csw* 
ftr*stft<5 cvtr*nr« cTO «rf®TO fi'i si1 
fa* s’stfa TOfa* $v* ww fro* 
*fl?fasi, fatss ftsfas TOsjfo w 
fro* TOs *<wsws to TOtw* TO 
cs to to rtfasw, TO® farcs* 

TOs^CS* StSJW fasstfa® Wt* TOtSta 
*StSSl St*W *lft«P5 ST® TOW I 
fifS-«RfoftTO TOI 'flf «* 

ssssts i 

fowwwft* ftra-GSNt&OTI »F*rf 
afarTOss sts®ta «tfaifa sstsfa 
fatSS SRI fssft® *s I cTOs* ftfc&ittt 
£RlS fas Rwfcsft *S st^tstft TO-4S-4 

(Messenger RNA) I *T$I*S TOMS-^ 
fsfefaTO ww TO sftc&tttTOs «w 
Oisrtw «i*tft* sITOfs* faTO stsjw 
taft *s c«rtf6*r si ^swtfcs i 

[-<*Sf-H-► C«»tf&* SI *S«ffts 


(fsfefaTO) (*tftfctTOrs) 


CTO CStCSfl ffS cstfe CS , *flfS 5 CTtSt® WR Spl 8 s TO c«tlfl>s ^ffl si ss 
sfs to, ssta 3 rtsR sivt c«tt^s si ^ c^rtl^r ^fs ss» to ciR cssi c?s i 
^«fss ftrap ntwi «rt%TOS *ts ^«rsfss- <*$ «tTO fafsstfi*'® si sw»w csR 4« 
%*1 (Somatic) CftCSS fsirsi VSStS TO fTO* TO® ^ fttss 

CStT> TOWS *fRstS 4® I fol Olffel «fftrts fssi 6 ! 4CTtWS 4S\ fsiRfs® 

fsris ran cstcs fro* fspts w fsf^s fr*itw ®i ®*i cst® *rtn— 
c*rtUs ^®fss ssfc^ >itw i •crtTOftR fs«R, fRftsn fstfsTOs, 

sfs fis CUf CfiftfSs *t^ sH «tf#st* ^f*l¥t®1-19 
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Ca^» , W-'ac^taa, 1971 ] ^ af*j[Caa 


farea Pros*! 
i 


fare* ^w Prow 
(Gene tic control) 


faa-afa^*% 

(Non-genetic 


Pros 6 ! 

control) 


* 

fwws «ff tn* faiai 




fires* afiro^a 


WMtCl 
%aa ^cwi « aro*t* 


Profs® fa?CH3 (Removal) 

(Directed a^StSS (Addition) 

Mutation) 'S a^fWta (Recombination) 


fats* arca fain 

to) fares {start, swatws«a(*f«wta— 
ajtffcfssts rere wptretcatca* *tft*« 

at?f® fas (Accessory genetic elements) 

«*<, <«$ as fiw retws avsrf* aaa 
care cstatsw *tst*f*w *a I fifsa 
atatsfs* aattf 4$ astas fare* fs^***! 
(Replication) arore ntw <sai ®ts a-ca 
as fa* f*ap aw at a i c«rtti»tret*t* 
^ swrs fa* «*tre I afir sisw* rerare 
a*res fas atre «sa* fas^fs fits* 
fawa £*frc&j* mw atft **, ®w ®tcas 
ata/ta fasatfa® ksfsc&r* Prow **i care 
ntrsi 

fare* ret* arfflfsata DNA fcaijp 
^tttarsr ret* ajtf^firot* *\*atf <scs 
^ DNA artffrfirot* retw ®rc*i aw 


sftea-retare afssfa® arore atre i afa 
^twastSt DNA-4* are <ates-retca* 
DNA-(« ret* fcafttfcj* ahfor atre, ®w 
‘OT-retw 4wa*t?t dna-<hs caai 

c?a I 4 ^ etfarotre SSI ?ta Transfor¬ 
mation i atata*) «rost* 4$ -srfsrot* «rtn 

aftsfa® retwa a*an as, ataa *tc*s- 
atft DNAc® a* **w$ st*i saw* fa* 
atre i fas «ft?faa fcaa cat*? faa»ai fa* 
afasi care 4$ ^rtats fcsfaats* **i 
care atw i 

®t$atare catfetsft s-«tre «ta aw ala i 
<sfa*ta Warti retsre caw caw, 
fa* to 4* «tft* ^t^ata starts retis* 
ret* *fa aw ai I 4rere <s($*tca* fa* 
* starts retta* faa atatatfa «fftfa-« 
fii «t|itaatf^ are® afeata aca 
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"ftWfa Wt*l « ftwfa [ 24«f i*. 9a-lOl *t«J1 


c¥ttaa citfc *rc*rsa nfaM cat? at! i <«$ 

lifttt¥ *»it *1 Transduction I l«lf® 

*a* mm <sftto toil cto, 

to* ¥ta C¥ftaa to£®a 
*tft*lt*l ltf?Cl Cl! I !t% ctw ®ftatcaa 

1 ® 4 ? «rm ‘Infective particle’ toll 
Clt*. 11 itftl CO a -M «tf® TC!iafc|®1 
atto c®tw i ««i itfta cat* «rm ¥ta 
ctoi waa-<*t%® to «r«f3f5t^in c¥tw 
Wf¥H ¥C1 I fW itft Wtl ¥t¥t* *I»I 
<*ft ivilwi 5to atc¥ i 

Transformation ® Transduction 

aaWi totm am® ntflfaita tottar t 

Ijtf frftltl it?!!! C¥t£!l ®to 

ca, atoa eaten a® ajtffcftit! cata 
•ll ftfcfritl «l «w atm* c¥tti 
cartntcto *w c^fttpi ¥ta at£¥, faw 
IJtflftlt! £¥£$ «lf®fS ftf-ft ¥18 
«rtw t ®ft atoa cw aft cata fan® 
nfta^a ¥*i® aa, ®ia mat 4¥ «tw *1 
tls WtCTtCTtwft *lfi*i*f «t!fa* I 
fliw c¥W ¥48Rift*i cattaa 

CK! «l8f5R^»l C¥tCT8 (Germ cells) 

afta^a *rca¥ c*^i sftton i 

®tw fag f¥$ ®ftata ton 
cto, ca*ft ato* c¥tw ton ¥ta 
C¥tl ¥f® ¥H 511 , 8 W C¥ttl! Cltf 

JTWCW *tto Cl! I ^ turn* 

nftltllf W« ¥W Passenger virus 
l»fl 11 I Shope Papillpma virus «H¥fS 
•rtfe* ®ftatn i ®ftflta c¥ta c«it¥w 
toll ¥8W ®t! 1OT ¥tfaft* ltl¥ 
•Otftot ¥JtftC«l *tfiw11 ¥CT 8 tll <*! 
¥tn toil *1 ®ftatal5 atv ¥ttow 
(Arginase) nfaltl itfat! Cl!, 


ftf ¥3 C¥t* ¥f® 11 =11 I !C¥ ¥tfaft* 
Cl^l !C*I !taft¥ ¥*l$®1 (Mental retarda¬ 
tion) w ^31?r ® *1*^ 

«wrt*tft¥*1 C**1 C?8 I <81 **£*19 «rtl¥ 
c*rt*t ¥*i c*£® 

ntcfi wf*« '^Wti ¥t**l «•! c*r, cth 

, «rtap*t‘i8 *¥* *rca* 

«TtaFt¥ *jf^ti $*to ¥* 

*t£¥ I 

(«r) to* nf**i^-*jtf^ 
fi*tl fa^r** *tfs*^ 5 ft¥ *t^£* 

C*C¥ Wt*® f*?® 9 ! ¥81 *t8 I f*¥ *Jtf 

filtl DNA-«88 C¥t* C*t* ¥f® 

*rf*^f®® ¥11 It! I ’ll ¥Vi£¥ 

1>I1 ¥8 Hot Spot I <a^ »l* 

«l¥f® <W« ®h®td ¥t*1 It! ft I 
«rff® vt¥i cnw ito cwtoitoi- 
lft¥ fitfaFfltl ftflC¥ ¥11 

cic® nt:i i 

«tf® C¥tCTlt ftfM! fl!¥l*l <*¥%! 
f*Ci! ’TIC! ¥! W **$ 5 t!£l to« 
¥*ft¥fi¥ ?*tl ¥1®1 (Mutability) C1C? 
It! I fl!¥l*t tol ««¥«rt¥ Cl£¥ ¥t«¥ 
t! ¥!* «I3«rt¥ *f 1 (¥ 5W I ®ft C¥t* 

4¥fei ftc-ii toa ftificm ’ll! atitift¥ 
*t!tr«fa into** !t!jw ^¥^3 $ Umzw 
*&nt*fl® (Mutation) ¥11 it! I 

¥ 9 tt¥!¥t«t n«rtt«ffl ¥181 f-¥fw ift ¥fl1 
cic® *itta f «fii®s j? *nt:«fa ¥rtf id 

ift <1*H C¥tl «rtfft¥ n ¥ftl 
Cf¥« It!, it! ftfCl! <8¥&1 tol ¥<t“H 
«lf® ¥tt¥, ®tl ¥*tt¥!¥tfl nitC^fl 
¥!®1 !*frt«BP It! I ¥Jt^kltlftftl 
Wt^l! mt<«ft DNA-uqfl 
¥PW 5fr¥ %¥ 8! I ft®}!®: mtfl- 
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cne«fcaa-veltn*, 1971 ] « tfww «f*$«, 


nfaeaena fra*ena ntwen faena 
faena fane* nf%^^=r vai cnc® ntevi 
carta c^t=T rtnte«fa DNA-<«a eifa 
nt®tfa* Vfafl vtc*l Repressor « 
Antibiotic vl aaena *tnK I faar?acna 
nm <<| na rtntetfa fcnfafa DNA-.ua 
fcn* $nt«nrt?t nnte«fa (Mutagen) 
faatev faennvtea *wfw veai «| 
VteV Purine at Pyrimidine «rt®to *t?tt<a 
Antibody-c^ ajatfa **i cne® ntea i 
*1 nnifaa nfateni faen a&itn nt$c®a 
nfaatfa *ai n®a i fai c*fa faena ne^c®a 
v^nfafa arfir cvtn catena *tsn *a, 
®cn *| aintveaa atajea cn catena faataa 
nva aa i fawta’t *nc®ena ®tata ane® 
cnen, * faena «ntareaa at wen atsaea? vnal 
o rai® vai n«a aa, *tai « ntata 
w «tcat«ra\a ^<8 fata at?caa r| r 
(n) nc*®at(f faena ?farc nv»a«i « 
ajasta—faena faafa® a?nt«a <ana* fw 
®ffa veal ^ftataas I fanatfa® catena 
«tffa vfa fafaa nwjta« caat^ 
aai <ana ataataeatnj ^^atai n«ifa acai 
Tranduction-uqa nfateai faeaa nfaa^a i 
fa* 4?fae® yv fafa* fanatfa® catena 
*F* <av fafsw aacna «r|atn at nt«atl 
ufstfa*! ®tl n^ifa aftafawtafai afaa 
TOCVa (Synthetic code) fena faena 
w vteatn veaeaa i vtnfan nfa-ftwtcna 
n® an aaeaa vtfanteaa ven Ivtn® 
DNA ai RNA tefa vai nsa aeaea i 
ftwtat aacntftv cntatai faena c«rtkaa 
we* veafasTN ner^at^i faaneavrtntea 
hiatal vae® w acaeaa i 

faena «tfaata ?faa fcnte* rafa® 


near® vtawr*taf ©Catena nese®a neap 
catn ®ea enseal ata I nl nfaafa® vftatn 
nt®tfaa®fea| cataea vtapan aea *w 
vtaptv c*tea ?faa nearav cariftn £«f«a 
atcaMten I Shope virus-Jia DNA aap(- 
*fa, g^at% *a| ©flatena DNA-^ic'a 
ffaa ne?® catn afaata na nf^ffa^ vt^na 
n>n®i (infective power) frfaca vtnata 
ve^ £afn¥ DNA-caf DNA-C® 

asnlvfa^ vai «nat«R i <a| ®eapev 

faufat a<atf (Kornberg) Polynucleotide 
ligase urn Kinase aia^ta ^eaeaa I 
nvtfo fasitnl J. M. Burnett Simian 
Virus (Sa-F) atn^ 4ap|8 vtlatn i[c«r 
cncaeia, ata DNA Safa? ojna ^1 
vtlatn atspeaa c*tae* ^tapaa apae« ntea i 
3 ®att DNA-c^ ^ia ssfffta *aata 
ca*tn ^tcat^a rI, nc$® catn a>aata na 
natnfa vtlatne^ aja^ta apai caeas 
nteai 

tvrst-af?^ fsrasr*! 

natnfa fauna w«a nfaa^n m ^ca 
fvena «r^te*ia nfaatia «icn<K i 
vra «a| naif®ev c^ttfSena van® 
nfaa'lsr afai nsa na, ^e® ca nfa^n ^ea 
®1 ^eni nfanm® i fnn caef RNA 
fatal RNA cne^ c4ll8n~<ii| %$ veal 
faena «tanena faaa-i ^ai cac® ntca i 

afa eftea cann v^cat^nta c«ft^n 
^®fa ^a, ®ea faena Repressor*iia nt^tcaj 
^ ctffea fane^ ^e««n ?ea £®fa 
an? vai ata i nfn eftn c?tea faena eftn 
ne?« vatftH® ntef, ®ea faena «f*tn? 
via (inducer) nt^tear ^ nef $z* tfn® 
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TOl?to TO « firo [ 24-r **, »rnfl 

¥*1 C*t® TO* I «f®W* Repressor- JfTO Suppressor gene TOf ** «fTO 
** HU! f*fap*| TO Repressor-C* fTO* *lTO *lt**1 C»ft*, TO *rfMRI 

to cw i TO*tft RNA-** nl**€* to »r&* 

rna-* toto c«ttiSw nfan® **t® c*ttl8* tef* ®*i to i 

**TOwa toTOf* ** i *facTO TOtrr* «fc*r ort^ ca *tf*TO arc® 
C«rtj5=r nf**tW tef* *«*f* to TOf, ®t* 5-l®tvr *1 TO® ** to 
CTO C*tflff *& **, TO RNA TOtft® **I «TCtTOtnr f*R ell* c* 

c«rHB4 £«fa* TO TOtwft* **TO*- RNA £®f* **, ®t* TOfal* fafefaTO 
<®faa ca c*t=r *?!Ba TOftaf® *mt* cto *ff**tf*® ** i TOt* 

to rctfft* £®f** ®tw TO® ^ cac® c*$sj rna 3Ttld>f9fTO *ta c*ft*a 
TO* i ®t*« »i*|$ cstlfa tafb to«s TOn *1 i 

cTO cTO cto f®a ai RNA-c® cTO TOtrc* n*kaa TOI3 c*tw$ 

*f1 TOW« Cfltfl** *®f* ** I <tt fc®f** TO® TO®, fa® Pancreas-** f*l*I* 
TO® toi» «»faf3 TOfacai TOfa®rc «*® aaw* cTOa* *asPrc £®f* ®* i ®t* 
fifaro to* to ®**t* to <**-<**13 toh, asTOTO c*t*-f**t«rrc* to fin* 
*lf**t^ RNA-* (Transfer RNA) TONR «rf3wtl TOTtW W cTO* $**?&* *®f*a 
** *as c*t* cTO CTO RNA ^»i TO® 5t*f1 TO TO* I $*®Pl* £®fsa 

TOftcai TOfirro *** to fro to i to finrt* *c**IS ®c* to TO* i 

Enzyme 

DNA-* RNA-►RNA-*’Proinsulin-►Insulin 

fifefaTOr TOcfctam 

*f* C*t* TOW Pancreas-** TO CTO feTO* C*tca* I*®Pr £®f*a 

Ur** toi TO TO *1 sfr TO TO, ®r* TO®C® «T*tPl® **1 TO, ®C* c*N 
*t®» ^Bm* *rf*TO it»r to w ntatwi *mn to ®i i ®f5c®tw* *r®tw 

arTO«f* *rPTO car? TO I aw^ai *?«. C®t* (Liver Cell) Tryptophan 

C*t:n* (Diabetes) TO*I I *f^l caN fTO pyrrolase <**^ Tyrosine-«c-Ketoglutarate 
f^CJlt®' ®t*1«P»* C* CTO I transaminase *t*l® ^{3 fc®f* 

(1) DNA CTO RNA fofa* *J<®1 *f«® TO* I ftf ^PlCTl TO®t® 

(2) RNA WC® Proinsulin ^®f** ®**t* ’l® c®t^ *t?t< Wt*f 

*J<®1 TO1 *lt* f* I 

(3) Proinsulin CTO* Insulin ^®f** 

« mm 

(4) Insulin-C® f®®* C«Hf TOR®* fTW* ^ TOT TO 

*|tTO TO>toi TOt«Rto «*sr®t^r« to toii vm cTO ®i c®t® 

cTOm "*ii w ornc® nt«n m i ®w?i 
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cncfcrr-w**, 1971 ] ffoaiffipfiwi u arts^a <efa^ 


«fcWM *Ctfa ^t** ¥l**|B ¥fa** fa* 
ntc* i rfte aatrft* *1*- 
ftstfea nrwtare* fan n-ntf *rca*f my 
atfrfrn ftp* 4rner, rtseaa care* 
wt«r n<* ^ wtcaa fat-ia fa$ «rcatn 
aafai abater «rcn¥ fa»t£t fae** 
ftafi* *m *t*c¥* i «w 

n*faa ca, arnt**¥tft nwK 

na farcer* n*tn*tc* «rsrfas rca i rcn 
*t*I fat** rfars faea *nt*ft* *8*1 
vfar* fan cncr «t* fir 5 ? £sfa— 
4 $*-* »r^t=T®tc^ n*a I *t*t*i 'ntateaa 
nfaean *rcfn« nfaafa* i cr farc 

¥¥ *tfflt^t“f ¥f®¥9, CT* f®TC* 

rfacaen faera fcnertf *ew ne<?i 
wt®nrvw faen farc=?^ faafas nfa- 
a^ea* atriea cr wtfa fc*fi *ea, cn 
*tfa artntit facaa nfaeaen fae*cr atfae* 
sne* ntaca fam—:n *m w, re* r«n 
rta* ner« ns* n* i nenr naea* abator* 
NC¥r na^afaealft rtf* nar* crn at* i 
$ten* na^afaeatat rtf* nc* a^fata 
r^*i *rn#, m ¥t*e *rt*t ca*i natesra 
ester rtatn, *a* cntn rtf a nfaa^a rae« 
fae* «rtaai afr «rt* rater's al re* 
erfa—®e* cn rtfiw rta f m* aafaer* 
c®e* Itw re* fac* *er, rter <?r «rattfart* 
ere*, cn rter sta—‘«rtrfas <snt*tfar, 
eastern, m ntatfar rfinn 
cr*t*H ?’ ^sfan n<* at$a* fan <st* 
faa^en* rrate fawn, fa* *tt* ats* 
*aa«rse* ^en tffceer, rrn cn faer* 


faer* n rfatr a^naaer* »tf ftw't 
nr* i 

C*tf tfflWt* ? fa UtOE ? 

fa* rmtera cscar ¥fa raata arc* 
af^a-fawte^a «rnara?ta uFa>a: cac* staci! 
^c*a vtcw a»ftaa * faa-fasitf£¥ 
aitnr^fca ajaata rat rc«r i iffaacar 
aatrai faca^atca fa’Wfaf nattfa 
(Defoliant) aa^^l ¥tafa I 

fataa ¥*raia!it£«a ¥*i ata aq-<r csca« wr 
caRi anira « i «raa aat\* fa»i 
atatafar faa'la arts* fan *f«rt<- 
f^wfiaa 5jji, *ir$l aat^F *ta «^a- 
fassftaa ^ i fa* aca •asta^:! fit* arttf— 
*ta*ra ryf erta art^aia ataawtfa 
tfes rtre* ntata fa ? *ac*i ai erta 
4^ hartal ^tfcata’ ataa^tfacr 
fasiwr « a*lca ate* «r?faa \* ere* 
cara i 

fawtafai «rti ^ «2fnf *fw i 

alai 35 catena, ^kaa ¥<ta afaa<i *c*ii 
(ajsttftcaa «tatf)—‘If you do not 
ask me, I know i if you ask me, I 
know not.” «?t¥ fa«ta| 

aral aa—fa^ta at^caa ate* *a*l ^ea 
era, fa* ajarreaa na cart* ai i «rf«r 

Power-| aea^ aa, <*t* «rcat*a 
Wisdom-aa ataaaftfaa *e* Biology-^ 
aea% aa, ^tateaa «tnt^a Humanistic 
Biology-*, ai neaaat** ntae* atafar^tca 

aja^tra* nr enrta i 



cwt? cfctoFtfa's atf? 

*r8Hww 


casta cfctotfa « sj®atfa>v-4a ¥C® 

flcataR—'^fato (Continuous) 'Q aata 

tocaa faju-wr i fisrvjjton atatcaj 
fataa atfalfca atoa aa-aa apa-ftataafa 
faSjTCSa Cl?^ at*al at4, Ca$ aj47ta ata 
*Z 9 [i «at*-Jrofa&t* i "atf-Stafifetcaa 
faataata fasivsaa to ®^ac*« ntffcat^ 
a®a—■®i f^ castes aatat^i ai areata 
wa =n i 1903 aca esaatc^a tota*t 
Poulsen ^-atf® ¥tto 'afafaa « 
aatottaa fcvttaa aaata ^7 

«tf®aa aja^i aw i ^ ®tca fafa® esas- 
asc* «rt#-jjt*Tfakta aai *a i <4a 

«Iftn I^JtC'Sa Duddell aja^ta •&?] 
scatoa i ®fat«l ataa atatcaT® 
*aafa«tia4 tovsa* ^rtaa^aiasa 
nafiw—'®ca <4$ sarea *wi® «imtf® 

m I vnt fifat® Alexanderson « Gold- 
smidt < 2 Tff® <4f®faatam ata tofato 
tomwtlT I ^a *Tfl 1904 a*a tot® totat 
Fleming 7^7 atfrato (Thermionic) 
<st»ic®a #a^a *a i ®tat®a atato casta 
c«tfl7-ats aaa aatotcaa tov-sa® ^fato 
ska atm a®a fwf, ®<ra ctfas-as aa, 
<*Ttf¥^3J * ca®ta-a"*lf®® <®9t¥ ¥W7 
aja®ta atfaafa® «t*p atat®tca 
7k® cacnc* i c*r to ca®k® to ca®ta- 
wnt® ‘®tat*tcaa «rftn’ aata ffsat* 
®a ^11 

®t*T® «ra^caa «rtc*t «w^ ca®1a- 


cfrfrotfaa ®ta$ ?a i 1900 arc=i ®kafa®ta 
fa©ta} Fessenden <47 ¥t^*l ?a 
faat®ka 7«ttat^1 State® a®a *Htotf I 
1907 ata f®ft* *rtata sftakata 
atakar aafasttaa ®fafea fapvwr 
TO ®ta *ltfto 7®1 * ’IN <47 

a® at$a *rf« atlkatoa i «rtf < 47 $ aaca 

^tE^afa Telefunken Co, attoa (ISteuen) 
cat® ^tf9T=a—fan f ^t#-|f7T- 

tocaa attfcai faatska 7atat^i stfaca- 
fkFR I 1913 ata CfHtfft ¥Ntfl 
®t^tc»(1 aja^ta ¥ca ^ 
fas?t®tra nt^cato^ I 1912 izi 

Vanni *tia «4^ar^ tot^t <47 

^«h aaria wNait *nt#-§t^^feta 
ajaata 7ca cata C7C7 fSrcntft—<4$ ia i® 
arftfl n<t« ca®tca 7atat^i Ft«itc® 
*\w niaftppM <4atw a*ii wft ca, 
®to* ’Tt^naf natotca ^fato 
fa§Tv®a¥ *ff«ai caaa tp *ra® ^ca c’K 
c®afa at^tcftcaa >rto awri a*ir* at 
nta ntli*i, ®tc® aafaa cwta «Rjata) 
¥tf¥t^ ca ¥fo 4?H f^rc®a 
«tatf *a, ®i ®t»[c®a atatcar a? aas 
^a<a 7flt« a«aacaii *4$®tta®t»ic®a 
feaf®a ac® aca ca®ta-c^fac¥tfa ® a®- 
7 t^- 4 »a ^af® acatf i 

1913 aca srNN tot?t A. Meissner, 

®t»p®a afaftar a^4aa nffikv to*<- 

•raaNta^t, "ttf«facf®a I 
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1971 ] <7T3t* c^fwiwtfir* mvtfa-m ®rtft M 


1 51? fcvttf! Wl Meissner-41 4$ 
cw-irwc itstw 4 ? ivii wfa 
itt^tfa Rita ciMtft *t*M ifai *t<® 
faitstci vltit^ c«rn ®irs str- 
ftPHl ^fecitt! «m ISfaRil w 
itifa 1916 mi, ®fac®i itsrcu c*®ti « 
art?¥-II fMtt TOT Rtllftftl Arlington 
CW Honolulu *fa* «ttl <ftl Start* ifal 
jin ¥itiftfi w snrfa*t i 1923 jtci 
ittl* ®fa*fftt'®I Rocky point Clt* &3I 
aiTOW South Gate-ai c«tl* « ®t¥¥-TOI 
is ■rfaFHti *fat®« itstcir RttifiW 
Clt¥ *^f«l CS®-C¥tl *1 «lt&®-"«?t¥ttl 
cfh*l fatifas i 

1924 »|W tall* « ®[$ftltl It? 

ci®ri-cfcfat¥tfat® *faar«n citntcitnsii 
IwtTOT Cornwall ? Poldhu-C® Itt^tfa 
®jt® c¥f*ttifa c«t*¥-c¥ar clt? ci®tti ci 
¥<ftlt<£l SI> ®1 RC’fcfaltl Sydney-C® CI*t 
®t»ft tffa! itl 1 1926 III $V0t* ® 

RtCifafti ®-ff¥ C«®tl* ¥ltlt^1 

itlfatl IH®1 ?* SI I 4$ IJI?tl fcutWI 
Rugby-C® * Rtcifaltl Rocky point-4 
C*ll¥ ® atfS?-*3 Fulfil si I 1933 mi 
III ?3I nsc* Post Office International 
Telephone Exchange «Cfa$® SI» ®II 
m*\ fan, ®ti®il, jvvd, ?jtit«i, ®t$- 
fail, ifa! Rtfarsi, ®tir®fcfci, csfai 
®? fa ori oro tartisn it? «®tw cfcfa- 
cstfa faifa®wtci Rti? s* i 4^ cl® 
ci®ti cfrfai?tfai nflw *fastl i 

4ItI Clfa«-®®¥tffa-4I tffcst® 
swror ctsti it¥ i itrltfa *ut® c¥Mfat 
Essex-4 Chelmsford It!¥ ?tR Cl Cl®tl 

c®i?-c¥® itn ?cii, 1920 m art c?ar 

2 


Clt¥* tWTtl* *|I®H falfa®®td Clfa«~ 

ssstifo ®tw si i istifc c®iitt#i 

Hague-pfrn c^rr*F faifa® cif®«-c®tafti 
®* sit aft TSW> fVTttjfa Westng- 
house Electric Co. i#«fll Pittsburg 
clc* cif®4-a®¥t$>V4i faifa® iron 
TOR I 41 *fl C<tl¥$ ®tClft¥1, l&tlf't 
iws itPT ai®st^^ cfar ^tPf^ 
SI I 1923 cw 1926 11 

▼trtk *tflst«wtl ^ailtCOT I? 

^tpr 'e «rarf® 

^ttl nfsT-l^ltl 4 !* C^ar (Relay centre) 
$f*l§« SI I 41 wrtr^r fwtt® itC^tf* 
RJt« 5tf*t5 9®ft^-C*fr-R 

fs«l It® C5^CT(^ « mi I 1927 
TOC ^i5-t VC^frClMl (B. B. C.) 

ltd RT 4¥ CfF'ttlt WW itBtl fit! 

carfe-’j^i « Rtwjtw cif®«- 

®»¥t^-4® ®ti cii i cw 

fa. fa. fa. RtWflRt! C'Slfa 41. fa. fa. 
(National Broadcasting Co.) « Colum¬ 
bia Broadcasting System I I^Cl1l*rs 
^9 s'? itoi® 4^ w ¥c*¥ ci^ti-cvar 
it? fctffa*ii 1932 *rcJii fatnn irci 
ifSl Ittttroi 4¥ ^S1 CTOtl-affafcfa 
fa. fa. fa-i nfaifaiti ^cti® ¥ii ®<r 

Daventry CIX¥ ^ 

ifalCIJI TOT falftwtPT IR-WU 
Clfatf ^®Jtfa 5CT ®fatl I 

TOWlrf lltRl Clfa«-®®¥t^ Rtl¥ 

si start® ism slat® c®far®«!fa 

*5f¥l «®tl CSCar* ®fa¥^t 

®^»U6® PR, «fa«-3®st^* ¥ ftt«I« 
(Relay) Ifall TOlfacII—«fa-fa®fl « 

ssfa-mntii i 



522 "tfafta «ftwf* [ 24*t 4$, 94-104 5V«1 


«f®« 3Ffai 1924 3 T£5 ft¥ft<5<5tt4 

cw ?? 

¥£*5 i vfl| *wn wnvwi 
C 5 '®fa-ftwt 4 ft cti is *fa¥t ®1 « C 4 t 4 ft 
*ff» c*f£¥« ftnift<8«t£4 «f®«-i3®¥t^ 
¥5 1 .1927 5£5 $ft»t5 3*¥tffr* 
C¥f*tt^ 7ftf*T5 ¥*» «ta<54£$ stfafllfts- 

<5ft5 C3f®« ¥¥5 C4£¥$ 3* 

¥5 4*11 5WI C4Trft 'S ¥f*l*t$ft fat 
C«r«¥-C¥3fl 1926-27 5£5 
tnh *wt*r* fiPnrf?hr ft* *fti¥t<si 

ft®t5 ¥t«iww C*14tfll?ftt<5 «¥¥fl» C4®t5- 
«tftfctt55 Tf*f5t ¥£551 C4®t? Claris? 

5t£*fa¥ 5t4 (Call sign) fat 2CZI 

fafi$'3tl5 «WM¥ ftc** *f£44¥ *t*ni 

<s| C4*ft C5ny|8 *>r5J^ W«t5 5£¥ 
nftsfatl ¥£55 I C4<st5-C¥Sr C«f£¥ 

*ft5-5t«f^1, 4^31 ‘‘jfafa »ft* %4 
"nl®t£ 4 ^ $¥fa- ¥£<51 I ¥f*1¥t$1 fmU 
¥C*I zm <4$ C5<5t5 CW C¥3f|S «fft ^ 
4*5 C4"t <5t*t ^t£4l ®t*lft*l I 1930 5£4 
C4ft«**®¥tfo «ft<5 ipafazfa «J4*l£4 
«|t4fts ¥5 Indian State Broadcasting 
Service 5t£4 ¥f»!¥ft1 « C4ftft C4£¥ 
C455t5-«R$t5 5*1£5F 4t£¥ I 1916 5E5 

ft. ft- ft-¥ ft: ¥1$ (H. L. Kirke) 5ft4 
<4^5 «lfaw ¥<5t5^ «t5<$ ’f« s f«£%5 
ftlft-f «t4<S4tf ^t£55 1 *fft¥JR1 

^WtW ft- ft- ft.-t ¥J¥ 4 F ftlft 

ft: Tt5®t¥-4¥ (C, W. Goyder) <8$t44t£5 


*tmtf «ft£4 5? 5$ 5*(3 *ft5 C5*®ti- 
C¥« tffafc® ¥£5fal *t£* W 
<Sf5<54tft C¥t&-4$ 5t51 ^fC5 fcwifa- 
5 , *l* C4®t5 C¥Sf ¥tft® ¥£¥£* I 1936 5£4 
Indian State Broadcasting Service 5t4 
4i[C*t All India Radio 5t4 C¥«11 ¥5 I 
1930-1938 54 n<f« ¥tarfar ¥£«ft£5"[4 
¥tart«f C4®t4 C¥Sfi3 ft5ft<5<3t£5 ®tf*!£I 
«4£4ft£»l5 I 1938 54 C4C¥ «f* ^fOTi C¥f®« 
starts «f®e-c 3 fe5£45 *ft <*¥*1 ¥£*4 i 
«t¥® 5**f£4£1>5 <5$f4«ft4 ¥t?t« 4t5t«M, 
5fhT5, f3r¥tf¥, ¥tmftt¥ 'e cnmfafl— 
<¥^ ¥C5¥iS 5t£3fT« C4«t¥-£¥3f 

¥£¥ft»l I ^fe«r '®t«£ ! ®¥ 

C5«t5C¥ar ¥«f¥»tl ««£55 

¥£¥T 4»lt¥t5tm Exparimental Station, 

c¥¥t^ « mc¥ft 

Y. M. C. A. £^"15 ^C¥5C5f?IT I 

bK wtnt¥, »ft «r?fts «rt5j c¥cfa 

5^ 5<? »r¥5«ft£<5« 5f C5®t¥-C¥S 
¥£5ft*tl ^feC¥t£*Ta ft 5^5 5¥t^£¥»5 *t¥ 
c’rsft-ft^ft « c^£=rt*iftnt 

¥£¥£¥ I ¥t£*t¥ 51 Tele¬ 
vision yfarc ^^^¥5 ¥t¥JC¥ *i* 

Tift C5£¥ 5¥ ^C5 «T5ft® «lf ^f£5 Olft'S' 
'S W «l£ 5 ¥ 

^t- 5 f C^Wftftf »T «5 ¥£¥£¥« C 5 <St«- 
ffotft* «rfts «mf% ftwft-«fn£® 

ftl¥¥¥ 55 54 ^tft¥t£W 5^t551 m£4C¥ 
5 £*¥¥ C 5 ^ I • 



*rtfs*t* *\P\ *ttf 


®tn, *tf*rw, ^ntfa «t?f® -ttntftCt* 
H*?r«fn<ft nt**fac* I^awHot palm ?i 
palm tree **i ^ I <i& *f*9| »rft*fl *w 
ntfron nt* ®t*®^ * ^»t» TO* 
cwcn nfatc*) cm® nt«*i *rfa 1 
s»tf«*n nt*c* c**tai 

4 *$* TO* I 4 V TO* "ft* CTO 

^IF<t* fc®*, <&•! * Clt4Jl CTO 

n®3® *n nt«*i nt* 1 ®t*t?i nt®i▼ 
TO TOl ?*¥t*\ *tW ^tC’t I *tfic** 
^s«i wtotw* cro ** 4 tw, fipiw! w 
® <crntTO* to «rg« nfsat 4 ! ni*$® ** 1 
ntfron *w* 4tfc*i toto* 
cit*,s>i cto cn ®* TO11 *ti, ®i fac* 
ntfron wfo >Rift, ntinti hTO fa®j- 

*T**tf m ** t *ffc 5ftf«TOa 

(BtWl) TOJ C* *W ntt*, ®t* £®*®J 

»TO*flf*® 1 TOrftTO* w=r- 
»it«ft**l ®ta* ▼* TO*n**tc* 
nt* *m 1 

®f*®ntf *tf*cro* *** «fft* fe*f® 
*rt*CT* to c**t4t* c**ti ntfro* 
TO*H CTO *t*tfi* §*** *Tf*W1 f*H 
**fa* CTO$ TOtfl 5*C* I 

*tfTO* ’ft* *TO f*1W«tC* HtWl 
TO* f*| *«lt C*t® ntc* I 4ltWt*T «fac* 

*tfro* nti** *® ^*<rTtfl «ftfapfi- 
or% nt* nt* **ot f»g *itwtwi **t*i 1 
cto* c*t*TOJi ^f* nt*f* 
▼PI *tfTO»l iroi StftTO J* «IW I 


cn wcsr <4$ fc®tn* nt* '**i®tfa* ! »rc* 
CTO cnc* 4 nt*t*l c*tt*i apt* 
▼**t* *t&* TO cnt* 1 ®t*®*tf 

ntfitTO* *t* *t*t*t* cbIi *pf, fa* 
▼Wt*tw®tc* TO *tc*> f* 1 *tf«*n 
TOM® Elaeis guinensis 31 oil palm Ht* 



f63 

TO* *lt* *t* 


<t*t* teaiTOtft nr* i nt* nt* 
pfn* to* ▼ftm «tfc* hot ^c*a 
-I’tn (Kernel) *t^>1 *OT* Wlf 
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wfa * fan* C 24H 9ai-io*r nm 

(Mesocarp) cfl** «fgf tot ft! I *ttf ttWt f*l ftflltW* f* fV 

«4*CV <nWfa fof* fe^nttf ftftlfWf ft fl I ¥f«f»l *TWf C*t&, Stfto—2*5 ctw 
CPU TO* ct"fc I 5 ifftfifcti «m « 2 Ctt¥ 4 

Elaeis guinensis—4if f tfttfi: fJtf faftfc I faftftl «W Iff 

ct%t tot fcvittt fti 1 ! ftt ftw ttl i fiffet fciwtfw wfa wy* ^ 

ft I <4$ ttf Off F5 f tft l*f « tFffl *11 tow ftCfl tl»t ftt tft¥ I 

<ff(f ftlff f* I <M Vi'S atft Cf^5 ftlft ♦tftw^rewp! ¥CT ft tit 'W *tt# 
s<s (it* f&ai) i np6*i ^tfiptit *itjr- ft* ft* ctif ttit «rtt 3000-4000 ft 

fCtt afff * fifi tffa *fftff¥1 ttw ( «Wlf «ttt 30/40 faifta&tf) ftoti fit I 



2(¥)fffwi 2(t)f*ftai 

wwn •Ilf ftm fwt «mi*tT « »wm? i 'ttf f * *ftPit titi ct tfayn 

Whit Ctf 1 ftl*, <51 (Seed coat) I 


fit 4pr fftftll iTOtt I tot fcvitff- 2 *k (▼ * f) f$R «rt?t«itf? « wsttf 
ftJl fit ftiff ftoifwttt fe^ft Wl ¥ffa ?t« 'flfftl Cfftlfl fltlt I wft 
«rtf*ftf *^ftlff fc’It'OI * fettrtlf¥1 Drupe «1 Stony fruit ftf fftfro I WlflF 
*tf* i <5ttt?i tfat *ttnftott ^tn i tftot ti ft«i *tto s ti 

fN ftlfl, ajfart. Cft 4 , C^lfftfWl *R< * «tlf¥ (Shell ti Stone) «r®J* n't 5 « 
«itMf«wr ««* ft* f totfwtit fiK ttw fM»n <n* ttw etc* 

|mtt i ttfttif *rtf**i tttififf *iftt tot «ittti tti i *t*tvi *t»r 
«ttt w orert w tt*it « etc** tot ntwi tft i 
lc^teffitlt«i<t|tttf fitttifi ntt twit wv 
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i97i j 


CW *lt«3l C®4£* palm oil * 
*3>TC*£* *tt«3l C«*l£* palm kernal oil 
3*1 3*i oil ^ «r*ts c*w3 an3t3- 

fif* w*fei 4* 3*Ra m*r« 4£*3 «npf« 

* *t®tfa* ®*i f%a q*t£33i <jfa^a 
fif®3 fefv«r &£»|3 3£3J pajm oil 4* 
9*f*3< ^t*T *3ft*t3 *£3 1 4fS 33CT3 

*t«F 3J^« 3tfe, 9 frsiWfe ftcst 

3J3$® m I Palm kernel *1 «ft£>f3 C$»I 

^tftc** c®£*3 wt^N w wpw *t«r, 
«W«R ®*rt*t3 tafas ftw 33 i 
nt*i tezn nfatw *rtwtfa 

(Carotine) <lt£* I 4|5 4**ltar fctl*r 
*Wl, 31 C*t£* A *lt«31 3t3l 

4®£® nt* ten *rtt£*a *s f*i®t3 

*l*l«Ft^3 43* 3133 £*£*« to* 
W*Hl "ftPff ^ toi q 
4*1 3*|C3 3£$3 m I 43 ®t? * 3* 
«ft* 3tf3£**I CTO3 33> 43 n 3Tfa£**| 
CTO3»m? ®1 4£® «ltC3l $»3 3*£33 
ten C3£*. f3£-T3«: *ftH £**1 C3t* «f|3 
margarine 31 ffaR 3t*TC fofa 331 
Itoatfhr cmPT^?, f«m: mut® « 
qWWfe* 4®£* 43 t5^ Flfinrl I 

4* 4*3 qto ^*13 3tf9£*#l *ft3 
C3£* 3*£3 250 C<f£* 350 f*£*ltqjt3 
ntmi 3t31 jmfwM wfM to* 
*ft3 ntf C3£* 700 £*£* 1700 f*£*tettt3 

*it* to* *rt*ai 3t3i TOt9i -ft* 
£*£*« 4tf *n*ffiRt1 te* *ft«3t 3f3l 
C3 C*ft ten$\*t C*£*® 4*3 qf* 

TO* £** TO* *|t3 ’ll* C*£* 

m i 

•ft* C3C* fc®* f3*H£33 *13 C3 <&* 

nt*3l 3t3| ifttfir *193 3T® f**!t£3 fcfr- 


C3t£*T3 fifaf CffT *1 «Tlj3 3T3^3 33 I 
C3^3 31 3tfat** ?ftt33 3® 4£?3 *f« 
31 4*ff43® < an«i* C3£* C3 33 f3*tf3* 
*31 33, *ff*63 »lff**t3 '®t£3£* 4* 41^3 
3? >6 f£fa 33 I *ft«1 C3£* ® 

43^> *ft«t3 ®'t^f5 C’tt^l C3£* C3 <1H 
*ft«3l 3t3, C>T9fa »lRr, f“f3 I^Jlf33 WC3T 
3T3§-5 33 I *£*13 4*** (Shell) C3W$ 
*C3 3t3tf^3 C3\^3 33T teU 33 I 43 
*3*lt3 (Charcoal) ^{{3C*»1 shell-43 
*3*lt3 *13® 93 «lt£3 i 

vum *rm 

*C*13 9 ^3 ( 3^ f64 ) 

*lt3 S|tt*3 «13f3 

«(tC3 :— 

(1) ^31 (Dura)~43 «l«T* 4®J® 

<1*1 4^ ^ «f*t£33 *3— 

«Hf2p*t3 ^31—4C33 *It»»flf *1*** 

*1* * C3n1 1 c®fa ^31 (Deli dura)— 
4£33 *C*!3 «I£n*t*3 3?, «ttfaF*t*l 

^31 C3£* 33J^* *IW* £3^ I 4^ 

^3t *Tt£33 6t3 *lt3l3‘r : 5i 3t*13 f« 

c*cn 33 1 

(2) c^wal (Tenera)—4£*3 ** 41R* 

*? « «{*!* '*c s i* *rr®«n i 

(3) f*ir>l£*31 (Pisifera)—4£?8 *«1 
W*r*^ c^l *c«13 3* 1 !* 33, r** 
'sr®^* ^ *rt®^ii I 4®c^ 4c*ia 
(shellless) 3*l1 33 I 

3^ to 9T^3 ®C*13 H3H*, 

« 1 S®*, (Shell) ® -TtW (Kernel) "T®*31 
«t*T C3«Tt£!11 3£3£* I 

3^3t* *t£*l q« qPffM CTC-lt Cfe£33l 
qtltl *ft3 nt£33 6l3 *I3f3* qsft®, 
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*tn *i»n ntn cne* Mtfaf nfanti c®*i ntt twstei «rati i wt^*i «t®«*. 75 

nt*n nti i n c®fa * n®nn tti** i 

fnfqetltl JKflWTW. <4¥ n«P« (Hybrid) (4) *ftWt¥—»ItHI *ftn tlMei llfc s 



34S fw 

itei—^1, too— cfcw»l> ’rfae*!—fnfaetii 
45-40-15 75-15-10 92-0-88 

fes? «r*fv ntcti tew tt*f® « fkfm *rcn i n*mt®fni itn fifai wti 
ifwnt wit, tfa «ron* « ntcm *twi tti crttwt seie* i 


*rM nti ffi-fiwtnta fevrtrt ’kw^ * 

4W 'sntint «ren¥&i dfcniti i trtwtfn 
^ nteti iti sftmti ie* i 

tm *im stw* 'rtnEtwi 

<4$ «ttf nt«ftH®: fltonit* cnn*!*:* 
•ruts i *ti tmti «rw ftsfafa® 
*ttw i 

(1) *»rhn m n*i®tc*f ifts 

1250 C«fe¥ 3000 ftftfifrtl ( 50 C<fe* 120 
tfa) ^ftnt® I 3 Item Cl% ’■Rt# *1 
tit tw Httll ifo lWfl¥ *1 41 I 

(2) $¥®1 ( Temperature )—2 4°-28* 
f«far cnftesr® frpsi ttanr 3 $ sfai net 

| $l»®t l8 0 O*l 4^5 tl 32 # C-<41 
fcnei irn nteti *f® si i 

(3) ItWtl f$«1 (Humidity)—it 

m cwf ntwfpw trtsln c<% enttw 4 * 


nci <w: 1500 4${ •jtftwtf nten 

tfii net «nnpi 1 

f^H (p-H 8-0 CSC* 6-0) 

c?t$tn sflSc® ntf ®fn®fei ttfsi 

«c«ntife 11 *mt 4tl§c® nts arite® 
ntci, ®ei tjft wrtft?f n si 41 1 ct ns stes 
^Snf® mnw\f ® ¥4 si steal stn ns- 
®tcs si si, cn ns ties stt&s w 
stsi fwi cn^S <tt¥cn stwi tf® si 41 1 
fcw? «p ts fe<.nts4 sea sen 
nts nrs stfc cncs nfi*ite«t 

« ¥^*^15® cttii 

ten trie*! «rf® nt?«fne® 

tc^ri nfwti ti m ^®i «ttti 
nti «rcitn ¥« 1 

®t®ti ttnpr m ^tfietn ste?i n® 
4i 1 ¥n (c*wn*) ntfnei ®i- 
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<?rc<to*-frc^rt*, 1971 ] fitfofrtt *trtr aft* 

cacf ajaai fill a* I ^taa ata ata* %<s f«i »f?ii:'® «irt$ fra <na* 25-30 

iifcfa ate (awr fito fatf faa) aa* at* <(* fa caa i <st* *r* catf faa 
•rtf 1 fn cftf ^ata fra atevirt «ititwi far® attf i 
aai cnatta a-faa atra* aw ateffa* 

'ffcatena aa (4a* fan) I 6 catf 12 &**ltWCTI *rf**rM 

atta* atartsfa aa* 25 c<ttf 50 caf%- «rtfff t* faf%* cart atrt* 

fatoa«iai fi.wwtii $t®i farads atr* atraa fwa atatai 'atttn cato 
cat*u fai a* i «rwf atta* c**t «ifa l to >.m fcvta ar»i, *«t* cm 



4a* fto 

«rtan nta a’trea ^ftatana i f«* fft* ^ra^f* atn atefe 

fftf^ I fit<* f 'Q •n't’T (Kernel at Endosperm)-f* *l*J ca 

•rtfjn1 ateif sitta. fi caattai a* fa 

*¥ fta <5tt<® at* f*c*> aa i *ffc att<* ca. tos to fe t* art fatf ft»ia if 
*rta cftf «f*ri atta* %n atartTO: 8 catf 3 catf 4 to *tta ^w^ at® 
caif lOfatocaa to at«n aai aw aw ntcai afarta®: fta* aam catf 15-16 
ataatr* atafr ata far* aai tom ta»i to*t* aai tosTOfetfart 
faifro art «mtn f*ta faa« ca^l aa i fata* aa $$® to* ft®’!* «ttta* 
atra* nt®i atfitfa atria at®t* f pw aajif catf 20 catf 23 tom 
a® f t« cacf atalfw«tr* nc^ ata at i U* *rt«ai w arara i fata ^faart 
ca^a atra* a® •tt®rt>%f acaj aw fifaam* tewiMtwrwafiirtcafttai 
Cftfc far* aa i 4 can 6 aaa aa»r ata <na I 
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wm « fwfn [ 24-r 9*, 99-10* >fM7l 

to focira ^TO**if«TO 1000 c*f Jfafrr 

TO 4lr»rfl 

1948 1958 1959 3960 19611962 1948 1958 1959 3960 1961 1962 
-49 -59 >60 -61 -62 -63 -49 -59 -60 -61 -62 -63 

<9tft9l 800 930 910 890 900 860 750 870 840 820 800 730 

*9 TO 163 218 210 233 241 250 39 54 53 57 59 61 

"Hl'CufflVt ... 21 22 . ••• 100 150 150 160 180 190 

C* li& ^w~963 1169 1142 3123 1141 1110 ~ 889 1074 1043 1037 1039 981 


fcnw 1962-63 TO fc«TOl99 
TOTO c*f^tc=n smw *t<5 *n* 

fe*® wn TO* to fc«.*rtro9 TOTO 
<TO9 i TO* fa** 9<$TO fcv- 
TOt*9 toI* TOr*9tt9c9$i 

1966 TO c*H9 *utffa TOf*9t*faf<55 
cTO W9tt*i c*t9 « cTOc»i «r«*i TO 
stc** §*ft* to wt*1 to&I c^rr^t 
tow i tftw TO TOwi 
^ »f9 CTO* Wt* 9*t»ft « «ft faw® 
TO TO*, Sift* 9J99I TOW I 
<8t9t<?1 <& 9* CTO TO Wtl «&t« 
TO I 

«tiw «rom TO TO* *rst*sri 

TO 40 95 * «itw *ft*i to 

TOr®* TOTOTO TO TO* ftrci, 

* 

®i cwt* wet fafe* c*tfctft9 »rtTO 
*3t9fa 9t*ft»i <49* <4^ to* TO 

TOW *9 ffsn, <81 c?«T4t* TO 

cfitnti TOfiS to nifartpifTO 

StCTI W%\ 9*1 *ttlft*! I C*fttft9 TO<S9' 

ctrft 1 ® toto* if* toto 
mz* <w *w* fcvitw TO tcifa i 


ftl <49 TO ®99 TOW TO TO 99 
ft I <5Wt* 9<^C9* *t**l1 *C*ft*! C9, 
C9MT TOWl £®»1 Wife W « 99*- 
W—<4$ 9t*M ftwt C9C9 <4^ 

*!tw TO* cslt* *fa*9 C9$ I <4$ TOM 

<Sf to* *rft w 991 

40 999 TO* C9C19CTOWH TO9 
99 ft* I <5*.9tC9 ^*>*15 9tf*C99 
3*1® « TOWTOI ft*! I ^<^*I1X=T C?C19 C*!t9- 
WJt9 *9t*tf*9 *fti* TO 9tftt9*l ^TO9 
§«TO9 ft I 9tTO® *1 W 991 ft W 
CTO TOTO"*[ 979® C9Mt* 5tft*1 CT^tWI 
9tC* 91 I <4$ TOM <499 CTO TOTO1 
C9%9 <4$ TO TO TO** C5&1 TOt9 991 
*t**9 I <TOM5* 9H9fi> TO* <4$ TO TO 

999t9 fen^8» TO9t«91 9tC91 9<$TO 

*m TO99 TO91 C9 >T9 fefft 9C9C9, 

<51 ¥TO «tir® *% TOU TO 

TO« TOW 9MI CTO ftf®9 TO- 

* 

9<99 TO? *& 9t91 49« df9l 

991 9MC9 I TO1 9ft, 3 T99t9 %9^ TO 9C9?! 
5T199 <49f5 «f99 TOL 919 <4^ TO^W, 
<591 TOfa ^fh 9 TOfTO 9393^® 

^®M15 ^^TOH ^ft9 9J991 99C99 ( 





«r*nrk ®?pw erttftr TOt**rfcTOf. 
«r*nrtft * nf<i5? 

¥*1— 1 ®tt¥ ®t« *RrtF ¥*1 I 

▼tart «fla cTO 

*rc«r ’rsfar «r*r*tfo c*t*r- 
W MU ¥*1, *H ap ¥«1 I 

ajlfc* *jfo* *ffm (Personal 

identificatin) ®?C¥ I 

hi, fntfti irfo® ftffo nti i <«$ fcrf* 
articni mv >rrti rtf^-r «rt«F to^ 
c^ to *to njfnfc fiwtro* 

*flf*I atfctrar artfl « t2F{B^3F aRtwai 
n '■rat* nfrei fH<tii &*rs i 

«w fitted 

«lt»l*t*n?fl HlftwtH (Alfanso Burtillon), 
flfa *TtH¥ M C*ftwlfc (Anthropometry) Hfa¥ 
dl¥ nift* fen TOH I <*| «W1 fJT«2 

*«r®i itftft* at*rcwfc«Rf fofirc® 

«t** ft*® witftfti $m —11 w*- 
®t«R IjfWT ¥tUS? *lNtWl TOl1 

*f® itoi c-rar jrfai fiw 

n*fai «T5*pf i fa® nifatfi fi*i 
^■ratfa w *n?t®i i ®fafal nn c^as «$i 
TON fife *t®i toi hi i 

nmv *c&Mrtfa* w»fci tort * 
*Nftf«®l it® to f=r, iti ffl TtfcWfai 
wsNtws h®N to owl 
wrtffa nr* «rw fai hj i 
ton «rfaft« finite iprt 


ftifa® **rit«r ®toi ¥tcar etsfavs ftii 

«Tt?f*T-^tC*r?l (Finger print) fofac® IHt®'- 

TO «N11 «reC¥V cartel CW dftfa 
itn ’yfafa® «|fh8 *rro «** *fmitfa® 
to i *ni-*h n^f^r^as 
to to to* i 

'Sr ncitwi « w«u TO «i<rc*n ctr ?tf 
Pr i a^atPT« *mt«f 

mu fe*rt?tH i 

vmtf ^ff^F 

TOtrw are«r mi ^jf^F nnw- 
¥« Wf« TOfntn WT¥^1 

▼sc? i cm cnt* cft, ^rtq[*f n\ wtwtffi* 
nn ar*i? m* *n nr ^rrit^ n\ «r*f5tc«« 
*rfol mi) 

*rfas* ft^rvi dipnr c«r*r ^ ar^snsc^r 
cm cn i «rfa 'fn n\ nfirea 

fiitfrtajfw ni¥ 

¥tvi w« ntc?f i 

W^< ¥tcw 

fipSa ¥1 ¥CS C^C¥ 5*im ?W1 
»?w¥¥f»ir® nt?¥j «t« m cnn i 

«*%swf*fr ainrm ^1 

f¥I» s (Identity Kit) 

aatwtfffear <*fl ¥fir« vmu ww 

4f* *Tt<t¥T ¥C« ¥tt¥, dll ^ 

iwci in nn i <$n mrorcif 

die® in^l '•H* faf®« (Video) c^l- 
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wfa « ftwm [ 241 If, 9*1-10*1 


«¥#t* *rifw cfef*if«n 4* ¥tfcf<Jttf?3 
¥tci i«*to *tf m ?v¥t* 

'sii to J3«tn <ir*‘i 's jiwws cbIi 
m? i ?< '■rtmro «r*Jt*i fc?tc3 
aril w « f^^stcn mstft 

’Ht'ffiam (Identification parade) 
*teti?fo¥ infrciv nc? 4# mfs? 
?tft¥J cron ^i 4* ?if% *rf«r« 
mtr? m fVg^i 5 mr j rt*fT, S5?tf*r w 
?hii fap *tfi*rM 5ntr-«r?t*i ?fas ¥ci 
3t*i i cnri cm*, 3jf#3 
fa<CM ¥tE¥ $U fafafc «ft3 66,000 
*itc»it¥fa«ra wit? « ?itat 4* mi 
¥3i wi 4? ?t*ft3T cm 

¥ti?t<*rft¥3 «ifs ?m ?i ¥fn if® 
<tos it* fttn cfcfatm *it^? ’ll 
ctotws *rt»rcc? finw Tfatir* ntitpn 

W! 31 *C33 cim« 35f3 ?t3¥«, ‘Sffe 

fifmifcre ¥*r ?*iri 4$ ¥ifct3t#i 
Wl «lt^1 4^ ¥C&t?t^fC¥ 3^31 
lift ?f*f 31 <5?J3iC? *K3¥l ¥31 *T§¥, 3^ 
33¥t*TO# 'Si 3I3*t3 ¥31 PC? I fa?t-t 
^fa? Wl 433 'StCTS ¥tt«f 4^ ?3 
?¥f® C3 S 9 ¥C3 ?J3*t3 ¥3C13 I 
?t«lf35¥ ¥Cfct<fltf¥ff ?5«fC3S hwt §Lm- 
C?t3T 1C*1. l3SFtC3®-C3 ¥jfC?3l, ftl 
?titt3r itc^s ^¥¥TC3 *H*rtci3 ?tit?i 
it$ft *f*u «<r(¥i ^1 *im*m «mt3>3 
icfci cmi 3i ?m ?t«m w i 

¥t*W *ltt?i¥fBMl fafa'S 3lfa 
*ifirCT®it*i¥ <®3f arsm fecwcw mf« 

srsf&p# inn 3Tt*c$3ftfS fit flntfs 3i 
nt'*¥3 4 i wren 3j3it3f 4cs ¥tc¥ 
«lt?tC3l W 4¥# f«ftajj—CW 315JC33 

sm wrofa to »itfw¥ ^f¥wt¥i 


C^ffWf (Overlays) I 4$ C3t??- 

?t$C33 $C3* fafel Wfl 4¥“4¥|S 

*5311 6 jB C¥C¥ 9f5 4*1? ^ 

cm? f*JC¥ ^Sf« W 4¥ 4¥lS 
a^H—C¥t=! ¥TtT=T ¥1 ?1 

’rtmr lt?tl I 

4^ ¥W¥ fft^ 

cst?i m c¥f5r?t?^?r m 

?t?tc?r W«¥t?f >TCWtW¥ 

*fCS C¥?C^S ?¥*l ¥=r I 

ftcw «ltf* « *tfc?l91W 
stc^tf ¥rt^?-¥t? « «ti c«r% f^stc?? 
fan C*rtfa¥ fesf« f¥« ** fa ¥pr« ftfsff 
c*rr?s 5fa's w 

mtfc « ¥tt¥ ^f?¥tsr ¥C¥ 

?t^i ^nc»r% f^«t? i 4*r?¥tfl ?*rai ?c*¥, 
'■r^ ?^«fi¥ '«rt?tn gfc?« «tPifi- 

¥31 « ^5tCf3 f«¥S C?t¥ 

^■5551 ^ f?^<n®t3T ?t«r c¥t? 
itn me# mtwi i c^f*if«-t=T 

(Vision+odeo) emi « Of*f 1 
m, 4?? f ¥^1 C@f*lf®?? ?¥ftM 

?t¥itw «r«r«r^w 

^t^c?s it? ?f«t^ iw 3t?i w ^esei i 
^tB SIPH «Tl^*l-lt? ?^¥*l « 

mi mihw ¥tc«f 4# SJCSl? 

¥si i«n I ^tf*i-ite*n car% fapta, 

itit^ « ¥tc«r ¥H^tws mtir 

C?3tl CBgf'e ¥31 ICICI 43^ 3531313 1 ) 
•Itfl-ltcni C¥W| ^c?¥$f?¥ C®51 

c«rtc?fav 3i nffl «u?mr<t3 

3jt*ffCf 43t3^ ?t¥»!J »rt« 1CTC1 I 

c^fneit? *itm ^if?-itcns if*i 
*rtitc=n ^ti¥t? n cicn stpf?s 
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fccarca nfowtH* 

ftf®3 sptf’fi ciC¥ *ft«ai %mz i 

anpr ¥*&Kfcft*tf¥ n«rf« 

200 n<¥ nf^ta^rca <5fj>«i « c «fa*i 

¥31 ¥tC^ I C3f®'« C^ 4 ! *t3if¥l¥ <TS5t 

><¥$ fa$ W% 1C¥ I 

C>r 31$ C¥t¥, <4$ 13 I3ifec¥ ^Cla 
st*f aacas aw ^aa ntiSc? 
w ^rsaarft « ifN stitcai i$a *t5t* i 
fwfawtca opraPi:* $f¥3w$ <«$ 
iifoa acal $513 \m\ i 


3C3331 ¥ ¥C3C¥ *3< 

¥C3¥f3 Iff* <9 4f5f*|¥ ¥C3C¥ I C*ff3¥tfc|- 
<Sfif¥ *JtC33t3 ifttW <433 C3 C¥t3 

citfc 3¥t¥ta a¥* feia nfa*(< *rt$*i-¥tc*ra 

¥i< 4f«[1 *!*®^ I 

&W3 *ff¥ (Ridges) 1¥ awfjl 3fC33 
iH 3i n^ai-atcna * atm «rtyc*ta itcna 
ntitntfi aaiata ami? ajf^a nfaw 
fafrscl—lift natvwii ¥tcai wfa ¥*i 
Ifcaa ^1 «4t¥r'¥t*l facwtta ¥tMf lt3C¥ 
f35tC33 fsfecs 33t3F¥3C*f3 ¥tCSf I 



aft %9 «|1^-ttc*i3 <fl¥ Ufa* Cfftfafl I 


¥$3 ¥ Sffea ifafafsCS «{f^-5t*f 
<5¥tM3 ¥t¥¥ atai cW^*^«st $Stf3<5 aC 8 ? ; 
caaa—wi«Ft¥, «ft^® 31 $¥ aifiysT ifcaa 
*ta?ti fcna cac¥ 31 ares 

Cartes* mv ^ciaScafsrifa 
C¥\lC13 fefere SC93-afll «rcatcn3 <4¥ 

*f¥f« &5tfs ! ® ¥C3C¥ 1 <4$ l¥f*re stares 

31 1^3 3tC33 6t3®1 31 ¥t$C*13 3t3f3 

$33 ’fata 35>1 ¥%S faCS 3C93-3f%3 
J lt¥tt3J' ¥fa C3«31 ¥3 I Offafa <4¥$ 

$3tW al^SI ¥ffC¥3 $33 

*f^C*C3«31 3t®3 «?ta 1t¥tC3I $-3*3 
*l$* aacaa sjsatca* artipwi aW %¥fa 
¥3i ata 1 

3fa¥, f33¥* asfaFa 3t«11 (Mummified) 
C¥¥ C3C¥ ¥tC¥3 ¥t3(C*13 ¥t*f W 


*tVi-Iti'«’ftcaa m ¥t'9t« «rr®f¥t«i 

3t^C33 'BJST 3Tcr-«f^J3P, C333—¥t3 
f¥, 3lfef3rl3t¥ n3t¥«¥3C33 3jHtC« 
W3J13 ¥ll'SF ?!f?rC¥ I 
facia ¥ca ¥ta—ftcsfa aail atfa 

3t5JC33 9U C3C¥ 1<* «1lf33^3 I 
aftcaa 32iS ^^cia 4¥ ^i5Tl?fi¥ 
f3ift3-*i¥f« arar* ¥cac¥i ^ laif® 

¥tC33 affafafe hfl^l 'Q «t'3 
fiftattT 13 «tPl¥l 4«« ¥31 ¥OTC*» ¥tc« 
¥tci3 ^«ntfji¥ fai ai «rr3* 331 ic^i 
'aca faaafS «ifa¥i3 icaaititn^ l 
«mt«f ^¥C¥ C^rc^3 ¥tc*f3 uif 
^catena ¥31 cirai cnc« i-sff% wtnra 

C3C¥I 51 31 nta\33 Clltlta «ft33l 

nat^ ^¥ faca itf¥ 1 ci^ cnatat* afa 


532 Wft * folfa [ 2411*, 91-1011«)1 


tot** niatft* tfftfci itn nil it*, 
<sn <®1 ¥n*t*ta Hi 5 «ft* fplwtwtit* 
it lii *cs nti* i 

*■¥1 fiftfc sHtit nfsft4.1v «t: 
vt*sv sn <st: Sat^vgfsitft i«lft 
¥t$cia itcna iv itsna cSfifcattcw 

iv caft fasti n* ¥i3i*i—11 uft- 

Tirtitv iitefan ¥t$na itma iv$ 
¥$tv in $fsi in vim ««$ c«t% 
favtn «t¥* imi dtifca feiiaasti^ta 
^t¥¥tfcl 131*3 (Ridge pattern) citfc 
<tt&{6 i^ita §13 fk$i ¥ia i $tal 
4^ii ftitn «ft* 1000 «f fsftitit cit¥ far* 
lafal-faiWl stfanin I vna nij fti «ft* 
15 Cltvt 'Ift* ¥faft* 111 C4t¥ I 1111¥1* 
11X1114, *l¥* «fl¥Jl¥3$ C$tl&3 1W 

4*1*3 CB 13 TO ¥ fall C13 ¥31t* 1* I 
1* *1s*ta} itn$ (1971) cfctlfte 1*1* 

inlfr® «4¥ 3tltaftfll¥ ^latft ifa* 

utltfan* sfa* iti* drift* gii fs* an 
it* i s*r*¥tn cift drift* itn* 

ifttlU ^ftlliv <t¥ C13 ¥311) itltlJ ¥13 
Clft dftft* Itlll ^flVtit ¥l*tftl¥ I fll 
¥lfl t5t* ¥*f*tl flltffo 1* ¥ lt«Fl *1* 
It* I ‘ 

♦jtftll-r* ¥tl«r dflft* It1“fi®tl13 11 
01¥l 11*14 ¥tllf*¥t* 41 ^C^I-^3 
♦tfin fa^til* ^¥*^1 viiati-fiwtit 
C1¥lftsrft 4^ C¥fal, fafa 1954 Itll C¥t1 
¥¥ citft* *<ftit* ¥t*s «r^¥1 itafi 
cfttlft* Itlla ^13 fa#3 ¥1* %^4t3 
*1* it*’!' Stft«t*l¥ r(l¥ C13 ¥3F5 1¥1 

14 I Itft* 4tl* 4 t ¥*1 ¥t*¥ 4t*1* drift* 
# fii **rit* «r*ti *m i ¥i* sft faiaie 
v ** nnutitmv i 


1ST* 1C* 1® 1jfal¥ WfV& Ht* 5 
¥31 ¥11¥ 11*1 CH ¥$4 IJtlta 11* 
W*l Itf5a %5 iz ¥ evil 11 ¥3* 
c*¥*1 I'SflKS nfas fl¥« 111* C¥*tllH 11 
¥*fl13 l^lacm 1*Wl ¥13 St* *ftl4 
4fas* fc^fftl <2ft*ft mat* 'SIIV* 4¥f& 
¥Srtl»¥l* ¥1* ^¥3 ¥¥ I 

fafa^ll ¥ ¥¥t¥ ¥lS?*fa¥ ^1 fawtii* 
fipjss feafta ¥ii utlti* lat^i- 
fl3^¥t* 4t*1 l^t* at* 1 t ¥*1 1¥1 *l*S I 
ft*l¥3 1*1 1^¥®tn fltfai*! ¥l*tf5a 
^ifllll ¥tP»*t1 fet*ta (Carnial sta¬ 
tures) latvi, 1Jt*t¥ 3 ^t*l$a C¥R 1413* 
ftlta (Femur) Itl^* l^t* itl ¥ I^IT 
4Ki*f* *rat¥i «ii\ <fl^t^l staiftfti 
(Diaphysis) *tF$* J^al I^VI—^ia 
3l*f ¥C*¥f& it’SElftv lift I 

4*t¥1 I^StlJ H5tlir^¥ 11 11¥t*¥ 
&541 i¥ta 4¥fta it*tir¥ utltia 
«ifi¥«a ¥i iti«a cell ¥*i *i*¥ I 

iftna viatfB* iti^a ii¥ leva ¥ifet- 
«tt¥ ^Ita^iiltftli ivfti^—>*¥^ta ^ia 
«rafel can— flfll* ^11tl4¥ fastl33 itai 
sjl^a literal 4¥^1 na)f¥¥ 1¥1 C¥\"f4 I 
ismev 3l8|4-3fta *131 lfl¥l ¥1* 

C1^ ¥lfel—1l«a aftra^tl^ta C¥tl 11* 
fsftvrtvtito ^Cl¥—i¥t4 aiaR-afta 
¥l^ta 11V ^11t?1¥ 1?t¥l ¥13 ¥14 ¥ 
ii* i®i*r* iitwana ifuati w it¥*i 
1¥1 *l*H I 

«Ht?t¥ ¥tl* ¥ta 4¥ flfs-i 1¥ft It* 

4tl ¥l^l-c*tl^ *t¥ft i ivftr® C¥t4 

ufafiinnv ci c*ci 11 cstn cws, 

C¥t? 1jft*3 Its ’iftlfta fen* fl'e* 

via <sta it*tn; ufta cantata 



1971 ] 


nff*l® 4rf6\ nSfaj «ttf fa Tfsi *<1 
ffl ftfa? ^tl ?c'5t4t¥ C^* 

fiftwi ®ttn «n« 

n*c«rt mfto to cn* **i m 

**1 W I 

▼CWflf* 'WBf^t^lf«F (Forensic, 
odontology) nl ®n«tn ®?*n’ a, lfi f '® wig- 


®*if*** yratyif ftstcw ntu c*f3f <nnft 
«mtl 5 r^i«cn, 

i ftfil HtSJC’T?! ?fC® ftC® faf®l 
WW frpfo ^1 faff® ; f tC® 

*tc® w«i c^tni v, ®nft’®tntf, ®tm ft® 
totem, ®tw c®ft ft® cnf m 
ftW C*rt®t«Wl *1 WIST '«ltl Stfll 



*l®f®C® 3®® I nfalWI f&gfcc® Jj»f '8Jf^C*1 1 S n®1 

fsfl?® f :stw l fa®}* * ^Fifa if»c® (to fa* cncv) ^tffsa faf®* hfai&r 
’rofr® ®n nstm *rtff®ft toift *ato cb^i *ai i *fa nftoa fr®f3 <nf 
®#i i <n wt®i §fa?£ c*it *iw cna ns-? i 

ft®tn mfap c$to fncH® nttoi i fmnt'fcf cntnri to, c*fa ftc®i ntfnv cf 
ftotc* ftc®s $Knf% ® m c* t^ to? to sens ftc®* i cn 

fnstfl wi m niVi «front* totw i tow «i*fit®t ^ «i nr? ®tf nr, ^n 

®n®i# ®v®i miTO toto fdtottror ni nww: gs ftofa njto 43 ton 
^ttonr—fnt*tncntf®to n®f®w toK rotf cnn toi *f $nnt\n* ftc®* 
fens to ®*l5 «« fiftomfa?- nftto ft:®-* iwMift* fear m ntnf®n 
ftc®* nntvf«i w fc«l <w ®i totoft* ^ ®gti®tc* ftw ntcn f 
*fttnc® ^n*itnti ylain ft® <r®®ftw®* ton fk 

«cn nhp® fnct I n«tf® 4^15 (Trade nl manufacturing marks) f^cn 

TO. ntnnt* ft<c®i cnc? f^n{5 frus ft® * cnt new frc«* to enn 
fs^f f®n «f«tn <wti 1 ®*i n®^ 1 nt®Rf nen* ftwi ntit 
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*ttUfa * fiatf* [ 24i M, 9«l-10*l aWI 


^ramaa *rif« wtSa « Mantar 

an fccka ca, wmatfl aa can* alit faata 
»mi « *tfai fasten stna vffcaa afrsa 
ftfiw *j< faaaa nam* att* 

aaataas si nntwfitia ¥twr wtofcm 
ai* i cam atcw a ca ft® wtw 
s^afa ajfefanrcaa wtaatfa* aan fnafana 
StW aja$3 anfl, SI WtWVtn aife nat^ 5 - 
sail* wnsn <4* Macaw wa*ian i 

foa Mm * £*r 

at!?«a CWtia fcfa MtPW 1WJ mfea 
nfasa fa<ran ca fwfsnm* §ftot nann 
OTf^i SI ?£* C?C ?5 V9 I wa® a^atca 
as* *x c * i: * fafana srfana cm 
«Hfoa <trati f*wl ca 3 ! *rc% wto 

Cafsat6¥ (Negative ) 4nt*l fantta^ 

am n*tfcj i "TRitsa «» fa n 

«—are's foals cafll fastnfa atai 
ajfefantnn sta can* am Wffa 
«ia{ 4 tit <•» fa, *+fn stafS 

«vt«itwt nWns stn *ai aa I st$ wnata- 
fassttaa cares <*& c«t% fastena fcntatftsi 
*«mtnm ntataa* i 

aidfa am aw*t fa&tn ^sr fefsr® 
am csr% fastn ssfts ; caaa—*a 
<4* (M N) * wti dfc (RH) ft«Wl 
mfa wnatans*t® faaaatfa* nalwi- 
ftatota *tnr aiansatwi nrttsMfaa 

VTtlfaF * Cfft «rffctOT (Biochemical 
and Immunological) nnfst® njf^faWOT 

am nfo fcntats « ftntfas fcafnfcj 
fan ntaani ftci i <4*15 faaan nisi ata 
ca, #* atai can waft w«i 5 cflfc mttaa 
snf* ca cata <4* tana fcfai ajfai 


can* am farm fcntafcaa f%fscs—stca* 
can caa *ai ana an I am c«r% 
fa^tcaa aaff«m acan ^af« ^ 
«t«raata-fa®tcaa atnr facra §n- 
cat% aca cstai atari i 

atvfaa nca* ^rt^ata Tj^ata acaafS 
cat^ am^at irti ai jna nfattaj^ aap- 
fac-ra® nttaa *zm c«r^ an fan? I 
atan, atwffl* ^tl, 
wf, at*n ai ^a ntatcai'Q c^nfanca am 
c?a% fa<a ¥ai ^a i ^aaif^a * mfoa 
fawai naf« armafn 'aifata-fawta 



atana atata ^ aa «i *r^afa^ 
«rtatca i «w*la f^^scaa atm ac«a 
iff nta (Meduia),ata at^ta mm 
«fta 4af5 artaai I 

»r^t« a's 8 fa^ta-fanaraa «rta ^nfaata 
mt an f rf?nta i «aa am maw wnatft 
fa<a caaa ana, ma can ca^t ana 
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*rfarc¥ »tr s ^r^?i to*i «rf v« % *r$9 
¥9Jt3fa TO I 

93 93c** TO**Ha *w toc** TOt* 
g»i ajfo* nfas* fa<n, wn ^tofto 
< 4 * fact* wvsf fftfi >sra e i ¥rat¥ t 
gWl fa*tsf*¥ *ffo ¥ *i*r fast* it?t« 
TOf« gw* *rt3tnj TO** fa¥ fafa «in 
* 1 ^* *¥ tow* gw*« raft faTO ¥**t* 
«r*t*r ¥*i 3 t*w i fc*tfa&§? wfa* TOt« 
fsrWsT TOffitaro TOrtfafan n^rf^c^s 
nt**t*rfaf fanwct* toiwj *inr3*t«H 
*jfap* g«i « *i*r*t* 3 V¥t¥ TOt* «rt*t g 9 ! 
far* $*ito«i¥ n*Ht* *t*i fesna TOa^i 
fafa ¥11 3t* ¥ft¥ i 

c¥¥fo* fazsra* cTOw fatffa^ gw* 
TOi TO <TO fentTO* wn. cw— 

9Jt3tfa¥, wtfaTO, CSFffa*, to** c¥t*tfc, 
faC¥*l «tTO* *Tt3tC9J TO5* *1 faff¥ *i 

*fa* gw* $»Hfa?i¥ ra fast* « fawn 
* 139 ! fa**f5 *rfa *rTOTO* i 

aifefawn* 3tc¥* wTO TO fas^i 
Jif« « tofartlj* fastafc an* a^fafar faTO- 
or* natot* fTOi *wi»f¥»i«i 

•It* ¥91 cTO—aTOfe frwtfaf f®fTO 
TO*i ^3iw fafa^'stc* *j**t* an i 
TOafai asfafn? .spwtsp* fastn, 4 W* 
TO TO* TO*«1 fafa*, srJtfafof 
ItTOtW* *lt*t*r W «11 3E*sl *3faff 
TOM **rcf fafa* TOt* afatTO *tfa- 
cTOwr «rtwts*i « fast* * *1 anca, *tc« 

c*\“W fan* Mar *iTOTO9 ¥t*¥*> 

3*1 

3tC** C*W1 MtWl *1 


nrtt* f*i TOt* TO* antafa, cit*r, 
*i TOfar* fewTOfa* 33m** 

*n *lf**fvB*i 3*t* *1**11 *JNt* 

fan* nr*?™ kto **<. 91^1 TO *ai 
C*fC* TO¥fcl I CW WtC¥* 1*1- 
f $ *mf fanlta scs* wTO** fa fa 

¥11 *TB9 3nC3 3fl ^TOf* I $¥* WTO 

^ *il^» TOtana cstr* **1 *1 n$w* 
faWTO* cstw 9*1 «t¥t*^ 1 

*3t¥l ¥tfa*tfa *1 ¥¥ $CTO ^w- 
C¥*!l *1 TO C^l 3tC^* W*t8 ^*¥¥t* 
*13* TO! CfV-fW, *t* 9C9J *i*C 3 far* 
c¥t¥l CfW^r—’Cft* 4* *t¥ W*¥ 
^*^1 ¥I3ft¥tC¥ ¥¥TO1 ^farf¥«F* 
faW fac«f* *f* dffal 3E I WC* faC* C¥C»r I 
TOTTO W ¥1 *t*t* fan 9C9 JW r¥T»r I 
fa¥ ¥t:^8 w faspfar TO fa I faw*c®9 
*rt3tr*J wl to c¥t*ii fat* ntcifit* 
3t* w* ^¥ c*r 9*1 nt? *t* 1 

^W 91 TO C9W1 W9t* ft*tr*91 9*t9* 

cfViw ‘ 99 ^«fr 9 to far* fan *r* *r* fav 
¥n*jtfarn *t«*i 39 , TO mki ^twt* 

*t*r* 9*W ^W 91 ?T3 C¥*H W9tJ»1 C¥* 
*f¥l 49^ 'St* ¥tkl CTO1 *139 3* I ¥* 

TO far*r^fai C9\iw 3«t¥* ^viti 1 
¥tl9f*¥1 ^¥*tr|* at! C¥**T^tr*9 

^5t¥3t*f ^tfa^t* 39-3JPI 91 ^n*r 

fa}^ 1 ia| n*ifai>i 3r«?-9if^fawn* 

f4** w»t¥tlt5tt¥ (Spcccogtaph) *t93 

^C*lftfa8 3C1* TOtC9J C*¥^ C3t¥ 
¥tnr¥* to ir9f9 «rfa« *¥i 91 ifaiw 
3fat¥f*¥¥ fa|fat93i ¥*1—9f* T¥1 TO* 

CTO1 ¥fa* f»nnw ¥f to 
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•Itafta wfa * f?»t? [ 241 9l-10l J1 

*j\ itf i *fci <nw ? nuti itftm fcci i cfcftti ti ilw ft cwntwt* 

ci«it sen i c’nfittetti ii ntf fartfr t fit ?H» ?*i. ^4 

j?rttw nwt ’ftffo w nttttn: fifnr «wft»i « ntnfm mtn ?*i. ftfecf 
iflim ffftftf ftfff* ffffft *t?1 flfgf Wtftf fitfr tMttff ftfftl 
(Vertical) «w , ntTptftf$ (Horizontal) finuffl 4? ntlttl lift fit ttfoltl I 
cuts (Band) W! I Tt-f^Cf W1 f mi efflt lUt^S f ilCW 



«Ttt?i if mi ft& f mi i fcnrn ifa m 

«m fSnaw itci m ^ vfiw f mi f«i$ i 

%t ufofitnm* fiim «®f f ftfa «tnM *? farti niftPr ?rn «rrt ft* 

frn, ftn cfti $-?i wtit f iim uti nfot ft<m iff i 

(Pattern) ififtl * foffflJ f fill 4f 

wi »w i it?i cfw mm mi, '•wrtfSfini ni frtstn w f 
ntwim nifti ntftnw nfsntn wjtftPm (Oifactronics) u «rtsn 

mfii «rtt 99*75 1 rn i ciVnn ntftnw w? itttmr it*m itnfarm itn it 

nr? iwfi ?ii itici 'to?* cfrfnntn «w fcntm cn e?ti new fcvr Mi « 
iwtttfwtf uf*t nftwcw topfl- nflntn ?ti itt i ufacnmt nrm nfwtn * 
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w Mi to f¥ nfi*ti fan? ««i * 
nt*n ?«f?cn? cto f^if <5 
to—« t? fen? i to? nf??tn ??c« 
to ntr* fen^s* ?t**t * sro 

f^rcwn^F c*tnjttfet*t* ?*, *t? to ^ 
ntcr feE&nf^rn? ffertofe? ?i M?* *w i 
ntrv ?1 froTO s?jtfa? fe^n ft<? 
ftfets «?fe ?s njn^s ~%iw ?jfsFf?cni?? 
cto? srh ft<c?? *twri <stroi 
C?«f1 CTO, CTO ?lfaf?tM? CTO 8[f«|- 
?«? toc? c?n fV^^n <®t? c?* 
cto« cn* sftn? c?*r <£wf nt*?i w i 


<fe fenttife to wtft? to? 
M's w i to «rj?tfi« to ntc? «in?tft? 
"nn?f? i <? Pic? «it?« fa? nc??«it 
*m\ i 

«?fe n? TOM «rfnt *?i ?t? w. 
cjf fffjr c? 3 ! tfc? =??, c? fir? wIwtoi 
* itra *rn?tft f? 4 c?? 'crr^'Rf Mtn>r?v 
*»TO\nn 'sv <jrf?^? fesa c?n«frofe 
nVrM*R ntfw ?i—<si iM n^c? ^R^? 
*tfcro i vcn n'^i n*TO? ^fen 5 ®? * 
3 F*f^n^f=r «w?tw? c?tftc?nt« wfe «r$nTO 
*rtroj •it's ??c? i 



ntffcr sjMtii? ftfesstfn? fen^w? *tc* «utfemffe* ?TOtnc? 
«?fe m <n*fe wrtTO TOurffe* fe^nt?? cm to c®wt? 
nfwiRi «TO i charts ftitfe <4*fe ?v?t? fen? <5fn*tn tow i 
tuntt? li w f«c*it«itfc f?$i*.nffe* few to i amt? «rt<¥?\ 
to 1980 nten? cTOt? fro to **nrm m to j<t>f?f3 
«wtR« cf mh ^wi i 


4 




fosstft* fl**r < 2 fTOCT 

¥t K <2ft%Tf* 

fafewtiwim 


ljfcll¥ 

¥tl ¥¥l¥ ¥¥*ft¥T ifat* ««!( cq, 
ftwii ¥tntn «rfUtw ifttwi 
aftercfati it*r * q?*r?(fa<ri <ro cntf 
w5M*hr icn i fai <$-« itin it* cq, 
*tmw «ti «rrej¥ qt^fatq 

*rar wvrfci «rw¥ spi « *rt'w*r 
fii* n i fqwt^nra nffopti «n «t*rt*i 
*rt«fl arti I 

iftnititi ife *itq * «r*tft*t< fcn¥ii 
ir*—qR «n w»n 
Wi itii it\< mtox jft^T ¥nw 
fqftcki c^l tfsre nfw n i ^»hr ¥*i 
11 c*rc*i* cqfai *tti iti n i fff 4*1 
¥tm ^ *t«i« qr$n? 
lift* mtui qcfe i 



ifljrfr«ft?t¥ *ti¥R nwi 78 ¥t*r 
iMfcin, 21 «m «rfac®pr, 0‘9 *\n 
0‘03 ~ 6*04 «tn Rl*j 
mtn «\ ¥% it*t i c¥ti ¥t«i 

if* aitlf¥ Wtl-^lllifOTI nftitt 

ciw arti (n¥*ui oi vfir), vti* itn 

w m w i cWt ^torwi nflitt 
iftmw ¥ct iti. fttw mcn thwtf 
in ntwi .*it?i, c¥fa c¥fa ifro 

nwK. w-*K*i ititufts nrft mn 


itafftS ( «rtT*CT H3¥l1 0*125 ) lt¥C»t« 
it* ftitv n i «tw Thtcii q$r qci> i 
unw wfcraci, itraicw qm wtqtai 
qq^it* ¥wti «ft'®=r *i to cicar 
llW itfl ifll ¥fa1 ltl£¥ ¥1*11 
¥t¥Wf ¥ttl ¥ft-¥¥ft® ¥1, 
¥ti'¥ qr=ri¥tfc®*¥ fe**tf¥ ntti i 
l¥ TO Pw ¥tl<ftltl pftrs *W1 0j>* 
•ifiltH ¥W1 ¥»TC¥ ¥tC¥ (C¥t¥ ¥I¥ST, 
Wife ¥tpf*T ^¥Tt(¥)l ¥W ¥rtf¥ fi*(*l 
*tfiwt*l ¥tt^ ¥f|-a^Wtt¥ mfr f*lt0¥ ¥f I 
^ i¥ *t¥C¥ wtw ^ a\]U irtft «itn 
F*|tB»| ¥tl, ¥tt¥ C¥ C*lC>t¥ C*|tC? 

¥tC¥« ¥t^ ©tt-¥¥f^® «i« lt*ltlft¥ 
atTt*ftl *t?tC<fl ( ¥t^^, fftcSjtWR, 
ailB¥) ¥t IW tt?C¥ ffN ¥W I ^t¥WI 
*R¥ <4$ m atrfr Pc*ll ¥f^¥3 I 

¥l*!tr»« JTtWfl ¥tt¥l ¥¥»I1 

cnt^ti »nnr »it»t¥tw «titn 

^11 ^t\J¥ fict ¥tf I ‘flfB ¥tB»t¥¥ 
*tC¥ firm ¥f¥¥l I ¥tMt 3 Ttl CtC¥ 
¥t¥ - % ¥t¥¥t¥ ®tl-¥¥#5, 

¥«?hl ¥hl <W ¥Wtl T¥ ^¥*0 
*n ¥f?ci *rr? i ¥t#to 

¥Wt ¥*IC¥¥ ¥t^ ¥t<¥ ¥Ffl- 

¥t^¥, »rt«¥ii «ft-*wrr$® ^jtfw «rrt»r« 
¥l¥tl ?f*l¥l1 >¥tw ¥ttt¥ fft|¥ ¥111 
%5¥t?*t ¥»l¥t¥tl "t^l *?tC¥ ¥t*fV 
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f?w **«itf jPiw ¥tPA m ’ft* 1 h 3 so 4 , 

HCl, HNOs ^Jtfa «TJtte* *t«M* 
f^ft Ctt*« SO a \ HCl itTtn, Oxides of 
Nitrogen *q*f<¥3 nfiwM C3fas «f[£Jf I 

cis nitn. fafo nrfesi* totffa ftwni 


^t3« 4ffc ¥*13* ¥|>®*3 *|*1< 3ftC'4 
5 i£1f c?«f1 f?l£3£* | (fl|5 *Jlfl 
nw< f*£’JFt« s i c*c*> c^sifg:* n*K 1 
*i:*p qrt*i vfoss 1 

VlMt*fI 3Jt4f3 4fU C3tC*f3 



flJf-gfafctCH* Stfl *t*ftPW«CT tjf*T5 ft* 3tt¥ 1 


rtCf Chlorine 3tfC¥ ?ftl ¥C3 I 43 

4tfe*tt33 fi? «ic*jv Rw«i^i5t c«ri*r 

f3f333i f3l Wl\, ^tc» 
*t33fat3 C<ft¥ Mfifi nfitfCU 
®ffa¥ Tt^I?tf3¥3 njt’T C3fflt3 4OT *f3- 
¥$n* T^hI* 3RJf I ftl *1 JJW« 
3® ^flRSWfa W3 4$ Wftfll ¥fof3 

•Wrt* 3t*ro nfhrti w\ nfirttc* 

<W1 tefl 4»f* “f?C3 COa, CO, S0 2> 
H a S, 3tfi» « 5?Tf3Tt3 ^f*FWrt 31? fa 
Qfo 3*t3 ¥3#fl, C*«l ^Jlf3« 

W* C3ft¥ 43^ *t3t¥t$fa ¥ t3<rMf3 
w 3tiwi fsfi^f fr» «ttt¥ i 


5ft3l 3W faffl ¥C33I $3 SfW 

?C3 431 3tl5c<® c*rc-f 333 *|tH C«IC¥ 
*fl$C33 ¥t¥ "itf’Hjsjf® «TC3n ¥C3I 3ft 
C3t¥, 43^ 4^3 »lf¥*!3jf* C<tt$ 3t$t33 
C3« «f92(C3-f ¥C3 i 3*n 3tW *fR*l3 

3T3¥*f5 -ifeiM *rwwww 

fiWtfCtt *f3>fl ¥3t*3 W3 W3 f 

m ffoww 

^333131*3 4*f5 «Ht<l fc*f¥31 *C«t 
mi 33 i^WlfsTf Pw *t3^C* *ft*fi3 
me ff®tc3 fa v*» sst3 ffj wci 
3<3l ¥31 3X3 4tfW I 
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wm u fawf«r 1241 9a-l0s 


sisfaato «wari« lattfatCt awa 
at*| <W 1*C« W\1 S arM*totfl nas- 
cwtfla «f*i fe'iitfa ar*ito « afics 
to *!C$ I <®tc<& **! W 

<w ^ ®rt»i cat’fats aa l ^ H 

av» cscs =*t^ff<n caicna fa stoa 
ore* srwrswi utoi $*fei$t« c*«i 
at*—*t*it®i *t©aa afta fcia *fa * 
Cfftfaa fofw $*(& faalfe ♦tflltal ¥tc* I 


ca*i ifaatt nnw^jP at* n** wwi 
*tat®i wta *t®aa =?^1« at* fata* 

atts a« CSta*l1 ¥C«*a I 

•natt, catai « •ttastafa* if# ^Ifea 
arcs' ca aa «rf«feta nc? fedcs, $tc?a nt:- 
mtat cac*s i^ar« «r*i ¥*a* atatfaa 
cswfoj nafctfa nfterca ^fas mi ^ 
#c*ia a^stto *to atsca* its 
faatea facia ^far** *<ta astaai i 



2m fan 

arc*!« itol *fa¥¥ICU fralfe fevf Clfa 1^1, 

ftMfokt* * *fa*tc<* i 


$ ¥tnto W ifaatC*! IfttM 4JMtf 
M Na-amalgam Ufa« tlf I ^1 C1C* 
StMtlt* WJlltflW ifoj# Offal 

«rc*i «tfe $sj 9 nfaatci *ttw at* 
ntto to *t®aa aftt* *ic*i a^fe 
fa»tto* nitofa can to, *l®na aata 
to* i**ai 5 sN itmlfo 
i*t< «icii ato* its fantta «(a 


a* fifes « catnafatlaM* atafaft* 
*wK urn at* *f~a* *1c* aw iftalti 
am« *c* i <«cw* ¥*raja*fa al ^faafas 
ara*fa #fa * *ac*i a «tw caaa ¥fo**» 
osafa nsntfl s ato* nc** **¥f®* 
** an ^rca oral ati ca, toffa* 
to afaca* *a*faai * stvupfa frnfa 
caaa <a*fac* ^aftfwtw cac? Ieht» 
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resft nw m <«we¥« =ft=n fan* * 
catena i ¥3 site? ft I wi 
mm nfats¥sc3si cn, n*t*a «mtnf 
c*if¥e*« faM «Cf 3t3tfa* 

catenae's ntc¥i «rti ^rc'Sj’F nfiatca 
csf<n ntl, sBtWtf « fafin 'egWi* wt* 
cw ’itftt'® c*irn$ 'Bite* i 4* $nata nit- 
-arten nafa c*\t^c«r?r ftrstna nfu Ttfwr 
*1l?« s^t*l?tf« ^t*! f i& * fw *i^ 
•si nsiS «r«rt=r ¥tsi i 

ifa^s nfscatna «if«¥t*¥t5i srfaifa* 
fcnt* ftinn n^atn ¥ai i atfa* 
^til a* ncaam « sn^m 

SC*1C*I 4ntC3 43 fafa^ STfCntHl ¥ca 
«t3C¥3 fen^*t3 ¥3ft I 

fl) ¥3*11 C¥C¥ W «rn¥® 

¥3C¥ nt3C*l SO # Wtn *C* at\C¥ 
¥33|3 C¥fa n?t*31 at¥C3 ¥1 I <4 
n3C¥ fawftfal 3^JftW <t$Wl 3¥ ¥t3C*3 I 
(2) catfcantft * afrna Ifaca cm 
*1 %fac* frgTfas ifo «reatcns ajaai 
¥3C¥ nt«*l 3? 3? 1 *C 3 3tl ?ft® *3t3 

*!«mi fag ¥C3 3fC3 I 


(3) 1g*H»C*H ¥3«lt3 

3H*t3 ¥ «*i|3 ^ftafa® ¥3C« *lt*W 
3ty« sintesa ^ft¥Tt -rales ^rcsc-ra 
nStSHI ¥13 StC3 I 

(4) 3t^‘f facitft® ¥33tS «fC* £swfft¥ 

fan ¥lsat3fa**l HW aWf** ntVffall 

C 3 tn*l 4¥&1 «T1« §nt 3 I 43 ¥C*! 3 t\W 
^fircsrtns nfsntcns ajfaan ar>at3 ngtarci 

¥C3 StS I 

(5) ¥n¥tS3t3fS nfa®J^ m « -r^C33 
msstlt^a Sf*l ?*!Hl « sflt* ftf* *l?3t3 
^tc*f foatfaf ^ntC3 <®tC>rS nfasSi ¥S3t3 
3C3t®F3 'BltC?! "(*Caa ns:«fitnta ?*l 
neafasta ntftcaj *rca¥ *\m nfac's nfc«* 

¥t? ¥C3 I 4«tC3 fctf 3H*t« ¥3C^ 

*1t3W 33t3 m gfi® ^3t3 >1^1331 ¥C3 
3t3 I 

(6) sftfe^ 3t>it3ft¥ n*fttfefaa 

3T3^t3 43^ 5t£33 3?t3t^3i ¥33t3 SR? 

«Tt3-f3®tC33 ^!3 Bf3*l33 

*lf3C3Cn3 «ir®¥tC3 ¥C3 I 

(7) ‘1*133 C*lt¥*l3SW ftasi « ^tc^a 
ftcsrafaai nfaian «ff«¥tC33 4fl5 
«!t3Sl^3 «T¥ 1 



WnqpWJftr* 

&9«tf95 *1:999ft 45 fel®59 *ft1t5 *:9l *Tftft5 «Pt9ft®| *1 Molecular 

pftt* &5»tfft¥9l 459 09:59 C^, 5lC95ft biology-5 9:99H I 

fac 9 ft®f 9:5 ci stw 5 t 5 fti «ri 5 t 9 l 4 $ ftoft 555 95 $—at 55ft® 51 5$, 

5*C5 051 5:$1—C999 4f5ft55 f%®st5! 51 frsR 51 'qtafl 9t§ 0l5 51 C59, $95: <9^- 
Natural sciences 55 :$ <trK-59ft9-^ft51 *1991^ fclfi (l9<, fc<9 ) I 5:59 9C5 

C9l5ft,9t9 9t95<. 51991 W9 «?9:®9 559 S^9t59 9ft& 3f^5t5 ^Sft^9^, 519*1 ^^9 

9l$, *9l9 «ft*l-f9®t5 91 Life sciences 9505 IS*tft1:9§ *fft:93 ??{$ I «f¥-%*tftt:99 

fllftft®!, §fl<fft®1 C9t9rt9, 9l9 9lW flfatl^ft 5tlft5 ft0*9*1 99 ffa 9C9^ 


*11991 *Pft5 mim 999 nt^—495 

99*MC95 905 C9t5tt9N|*K ftfas «t:9 
ft»l9:5 *9ft 091 9ft 51 5| 9J9*t9'8 591 
9ft 911 

fNfll 4$ *ffMc99 5C9* 955 
ft«tf99 C5P5 9$9 ^I99t9t9 50T 9Cf 
9^9 9C995 «R^9 5001 «ffaft5f9 



555 91$ 5l-999tlf?C9 Sift 1 

C95tl 5:55119 0, 55 9$9 9$9 fcv|?5 
fcwlf&l 5C1C5. C55f59 901 5f<®9 45S 


•fttf 5 99t59ft5t9 5fttC91 59l Wl* 
5 51*5 1 

55Mf5W SJff |^5P® 

5tlf55 wftftlft 59 &9f» 5151, 5ftW9 
C9lf9 ^lft^t®J (Irreducible) 551, 
^Iflftf 1C9 C9«f5C5 ^t9C5 51 5505 0&1 
5911 4$ 559«f5 5:51, 9W<Mflft 

90 95f5l «imt9t9 C9 <t9ft 5J ftf9-»r5* 
959 ftlftl9, «Hfl009 «f5t9 fc*fftf9 
C«Ttl55 5WM1'« C«fti5C59 %TI 49* 5tlf95 
10 5ftF9 5*t59 I 4$ ftFUflfti:! *19 
99t59 5 Sl9 *ftHftlfa 5t5tC9J 9t5t9ft5 
5 0»\fa* lltll 91955 *fftft5 *ftt0 
ftflW 595C51 5llft5 iftftlft 
9:55915 5SS9 «T5l9 9l9l I 

lftftlf9 5500 ft®555 9Jl*ft9 

0tl 59 *?ftl flf909 4^5 fofNj I 5<9J1 

ftnr 0151:® 5:9 951 9ft, ifftit:® w: 

15 5:59 95 lfr59 <T5lf59 5 ft 9 Wf0 1 

*9ft1 $9f&|5fcfc 59 ftfcfrlt* ffftf!, 

5ftl5t5l-9 
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ffi *nwn cafrra fatat? 

a *ta* ft wi <frj W1> w ^ 

ftforsrs ataf'e—<a cat? s?i c^=r fci^raa 

^ V *ftf, ajtffrraai ^ ^ata- 

to w«fa riftv <4711 ai 
3 rf 4 j« ca<rtrc ^tcf i 

3 ft 9 | 3 pif^ 

^ <?c* cafta? *rrW«fSj atari ata, 

* V ^ ' ’atifa? cafa faatta^ 
^ art?1 urn to « Ufa $ ^ 
Stn Til ata I *lto CP>W? «fafa ?C *H 
«r»l, ai lta?ta ItCf liaai 66-90 «ff j 
to *m«f«ra atai i-?tt*tatfcgft, 2 - 
ftf*i®, 3 —c«ftfi>*r, 4 —fafefar«i>t^s, 5 — 
^tfaa/ **W« ate? Zm «gtfw, 
«mac?taa ?c’fcata® i 
W ifatVafc tafa w cf f, 

(2* fa ) 1 nu ^ c?ta«fn fofh «ata 


^ta aacatft art^—c^^=r ^faai—uqatca a? 
5 **tta> catwi aafo® rn Stitt ^fatca* 
^f 5 *i caaai I tofftctai c^Pfc«^sr--«ff5|8 
<4$ ca fafaan,*? f 5 rc*f*r atata 
’ft? 'sil—C? f? ata <4a^ C 7 *R ®fta ata~ 
<4 aa$ fa tea eta sfotata* catrai 
C7^k? (Nucleus) TTafll ftSfarf <ajff5pg | 
< 4 f 'ajtfa® s-aataa aa, f® , afia1$taj- 
ftSfra ?jffa® ai f® tun <4 (D N A) 
*fta atlcatfaSfiF? «nifa® ai <afa <47 *4 
(R N A) | ^ D N A, R N A <w 
t^ftSt atai T^atttaa **f$ «ftat$^a 
(Macromolecule) I 

D N A cafW »RC 9 N*I 

i 

<*$ atari D N A cat? catfta a<tsia*i 
’lit* fag «itc*!fMi ?*i atata l «tftn^ aal 
atata ca, «Plat?a £«faa «tata ttat*t»ii 
atai fafar c«rtf 3 ti <4| car c*ftScta 



2m fa 

<4?$ aftatat* i 

tfwni atai fate* c«ttf5^ i warit *?4tfia-®ta *mn atatafa? at?® f?? 

W ,t; f D N A ., Wl ^ a 

c, tt. C*I^ iwft Cft^ >!<-f<NflT I ftS^MWllSf f<ntont vn fc «itw, P|» 
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mm s frmm 1241 tf, 9a-l0a n^n 


fafefoettttfsa ^catri ifiS 
D N A-a lltafa a* I 

itafa iafi> fafcfiysfet^c® itci «<fi8 
ca*r, {8 1#al 4a* _ 4al§ 
f’Ufif utfarea il ( 3 a<, fsn) l 


NH, 


IK c ^ c ^N 


H-C 


HOCHa o 


V'.'V* 


*H 



3ait fa* 

4 afi> fatfoe&tt®— 4 C$ ltd da 
(Adenine), "l^al (Deoxyribose) 4a<. 

If IS fivatn utfttvw WL I 


D H A-a 1#al atfl deoxyribose *rta 
R N'A-a ifai awl ribose (4f fi> D N A 

11 15 fal a® a* 4a* it^ 60 

Cftf 100»000|5fl'« c* ftfCi 

nfta i ca% <®N D N A licit a-aat 
(Double strand) Tdta a® IBlcaa acf 
ntff tf Itt-i» D N A-a f i?faa utfa® 
<aaa 1*a1 4f t af a aa» faf cai fttf *ta 

a ycaa— Adenine, Cytosine, Guanine, 
4B* Thymine—dt& fta a«fl a* A, C, G, 
T i <** aatc® A itfw ®ta am fttfi 
ailw atf ca T <aaa iffatf C atfd iia 
fnf atf ct G i laicaa it* nai 
W^t (Hydrogen band) ftlB 

it^ ^ i ?ra faftca cam aw itaffri 


af$a &ki caa itfaca cveat add catatwi 
f*ff$nu a® (4a* foa) i ff iTia *w n *t 
A C G T atitcai ltd, ita fcnat 
itcai D N A-a fafiail fa^a fta« 



4a* fai 

catatcal fiTfra a® f-aat DNAi 
ntwa *fatai cat* ita 4fatata 
l«a 34 ut*§a (34A) <aa* nwtatft 
$5 cacaa saa atai 3*4 itt*. i alS 
aata laicaa atcara aaa awi 20 
ut: i S «aa* P awl 1#ai i f arfaf 
utfa® «ia* acgt awl caa i 

4 C 9 aal a* cm mt*W al base sequence I 
ca ca ta ftacad* D N A-ci A-a nfaatt 
m iaat T-a iata aa ia* C-a iftati 
G-aaRtii if I® D N A ilci aa- 
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*J«J3F A C G T xffcv 4*K sstOTS 
combination-4 3* uni D N A 

C*tC43 C3 *VTO* (Chromosome) 
<ft*, *1 TO1 farfe *131 D N A 41(4$ 
D N A-3 TO C«ftfN« J3P <fC<) 4Vx 

4*-4*|B fa* <W1 4$ 41$ Cgft dtfc 

TOfarai c^rtiSsr fofa* ^roa fk<H 
ctw f«R«fa$ 4^ sftn* *i fag brfir* 
43 ^ Btfflfaf fof-iir, f* 4 $ 

fro* TOtm i 

C^fa-fassfawa A-T w C-G-n 


*ivf c«rrf 5 c=r» to fa TO#i c«rt#*r 
asftTO* g* 4 *< sfatTO astwi faat- 
fafaat* to? ato* i cw TOtora 
C 5 tw» CTfWpl C< C^lffa fan fofa «twtf 
wr^twi cn% ai fa®5fa e*tm csrHSsf 
^*tt«rf=r apj|f fa* i ftcn 

«rc*t«f% cntlBjfcfa w ** 4 ^$* 

(Enzymes)—4 %fa ^sf< TOlk?V =ft«F 
to <tc* i <a «rt%$ ntfantfaf c<c* 
4 $ *34 3 ®<®fa 4 < 9 flt*l «T^fi ?3 9 tntflfa¥ 

fa<tc 3 * 4 hjT 4 •^tc'rs ifo 4 fa*i to 

<ttf I Adenosine triphosphatase sftCH 


l 




^ ' .jSLmsoyi;. 


1'f 



'ttrfffmff. ... 

■ t 

* ... 

jjylv’tmf. 


5 ^^ faai 

♦pisn DNA CTO DNA l 4*tC4 CTO* gfa* (1) « 

(2) toji *pwi DNA 4?tE3 cat* to* i -Sf(l) « (2) fiffa* nit* 
TO 4^3 £®fa 4 at TO g-C*t$l DNA 4*t 2-ifa ?c*fl I 



4 twr# *t$c®to«ra cto at* 4 ** 

D N A-* ^(5 4*t ^rt*it«fi to *t* i 43 *ra 
4f-43?S Sift *rtfir*ttf$* cto *w- 
fa&fasfcfa® 4 Tf*l 3 *n 5 ntX 4 F 4 A<. «tl 
to gfe =r^=r*^far dna^ £®f* *ii 

TO* 43$ 3C* TO t«4l DNA 4lC*C3 
4 CTO, 4 f*f 3 ^ fofa toI ( 5 =r^ fiat) I 
4«t«$ DNA 4fa fa<3»tt* fasf" 
TO«s <t*^t* <33 C3tC*3 TOT 

<t^C3 CWtl 4<iT C«T<1 3t3r, D N A-3 
5 


4 <f& 4 ^ 8 ftk‘I 3 <fatC 3 T Cn^-TOtS* 

fa -31 ^9 ^fS CTO 3 3 C 9 J ^ffTOCSfa 

<* Cfl 5 TO 5 <fTO <t^t 3 T <C 3 
haemoglobin TO 4^13 C2ftiS< i DNA 
«il 2®faa 3tC«F DNA-polymerase 3ttH 

cflri 3 < ^«fa mz* cwtiJ «tt» 

4¥¥ faw—^tDT3 3»H peptides—«lt3t9 
4^fa ^®fa TOCg ^Ttfawt «IItfa® ( Ami¬ 
no acid) fawi TO*fta (Essential) 
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[ 24i 99-109 




«TJtfTOJ 9 < 9 ji 91*11 201 wrttai 

* 9 Jtf 9 ®«f*i w cnn&tfc® 99 ?hi 

*rt9ft9J ^ «tc9 i m *ri *nr *f5 

f& 9t9C«f 941 99 dipeptide, fe9f8c9 
tripeptide ( 6=1^. ft<3 ) 49t. *rt99 C9 5 ! 9t*l 
polypeptide I 49|B c4tlB9 «Hps 49|S 
91 «TC99®f4 polypeptide chain «ftC9 i 


isqxShVtSfrfffe (SjnSfcrfrowfib <stflSfcjtai?rifc 
l Z 3 

A- 


^ /Cv 

m' *• 

H 0 


I H 


H,Q 

H ( 0 

1 H > " A~\ 


Ri H 

T.r 

0 ! R) 


» ! i J 

; 1 

r, ; s m^ 

Li_ 

R, ! H 


v C-0H 

II 

0 


"OH 


69 <, ft* 

49 f 8 tt&nnjfrft® ctf 4 i 


dna- 9 9t*$ c9ts(C9tc9C9*R c«rt!fa 

9C9, ®t* 419® ftftT® «ftt9 I ^C99 4C9- 
99t9 49 hwtf9i;991 C9WCTFT, DNA-9 d9 
ACGT c94«f*i «rft9, C4«f49 ftwfr 9t9 
49 CT ftr 4 fam 49 |B *rrtftwi «iJtf4® 
fof« 4t9® 99 I 494 «TC99 999®ft9 4$ 
‘JsiVt? 4t9tt9i 9t9—9t9 9t4 49 ^Jtftoi 
«TJtf4t®9 4W®$ 49 94J C4C9 4t*9l 
C4C9 I 4$ aiftc^ 441 99 triplet code I 


RNA-i oftty 

DNA 49t4f9 C9W9 9t&9 4$ 4C9® 

ntftc® *rta —^tc^F «rtcn 49fB 49 

99^ (Single strand) RNA 9JC® 
991 RNA-49 C94«ft9 9WJ T-9 Wt9*ft9 
4tC9 Uracil 4t U, *lt9 "1#9t9 (Ribose 
sugar) *¥tT®9 99t« 9*1! 9W l * 


RNA-C9 ®t9 9f«T «IS9fC9 2/3 999 9t9 
C9991 9C9ff; C499—messenger RNA 
(ra-RNA), transfer RNA (t-RNA) 
$®Ttf«r I DNA -9 49(8 99)9 $tCS 9 
m ( C9<ftC9 TTG C44tt4 
9C9 AAC) 49 I 8 m-RNA C9s?lc99 f9«Pt 
ftar (Membrane pore)ffaf C4f9tl *9tt4 
494 C9tt99 4C9T 4t$C&t«1aTC9 4f9fa® 
9'&C9tt4t9 9ft4 «tf^S *93r 49 999 9^9 
4t9 99 1 4t 9l$C9tC4ft99 9t4J8 

49999 RNA «TlT9 I 49'9'f 9t$l9tC4t9C9 
991 99 *ff*JC9t9 (Polysome) I C4t^9 
9«S(9*I 44tt9$ ^9 99, 991 9t9 491 C«TtiS9 
^«ft9 9t99t9l I 499 4^ 9tC«F 4t9t9J 9C9 
t-RNA I 49f5 9t9 4IJtf9C9i «fTtfn® 
4t9C®9 499 (Coding unit) 4^ t-RNA-9 
4C9 ^9* 9tt91 499 C9 polypeptide 

chain-18 9r«9, t-RNA-9 9t9t£9T$ 4flB 
9C9 ^Itf*ir9l 'BTItPl® S®J9 9tC9 C^\c9 9t9 I 
4918 «(Jtf9C9l «ritf9t®9 9tl9f®9 C99 

3[fa9 9*lt 99 49|B C9t®9 (Codon) 

(79^ tl®) I ®t9C9 CW^tl 9f:S9 DNA-9 9195 
C9C9 «atftE91 ^Jtf9® ^®f9 99, «Tt9t9 4| 
«lItf9C9l 9W polypeptide 

chain tefa 99C9 49^ ®t9*T9 ^®f9 9^^ 
C«ftiB9 I *ltft*ft^9 «lf9^*1®1, C999— 
C9®9*^ lftf 91 C«9ffSf9 f9f99?19 «1®t9 
ff 91 C9f9 9t»!t9f99 f#lt9—9f9 4^ W® 
C9t9 ^pi 99. «99 9C^ nf«9jfo 91 gene 
mutation I 

DNA-tc9 9mf®9 ( ®91 9f|9Cri99) 
9fl 9t99, ®1 9Itr#f99l 49^ fatt 

99 ’TC99ltJ 9C9C1 4« 4991 ^»®9 

«T1^9 ClFCare 99*lttf*r 1^9 9C^ C991 C^1C9 1 
^9 9t991 ^9tlt DNA 499fa 
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cwtim craffnl *t*F» Ttct, fat 'tfsfa* c* 6 ! &C8factfsfr, $fal *c*r J. D. Watson, 
’TWItl ortt ttc* Ct, C*?ftcH* T. H. C. Crick mK M. H. F. Wilkins I 

cttm farsor HfacfetefttH —dna *rr«*t dna fat* Wilkins- 4 * x-ray 

^tt I CTft** <4f **** (Organelle) diffraction-^* (g*f* fafa 

'tfct, *ttt fal>?f«*1 (Mitochondria) DNA-m* Watson-Crick model «rfaf 

*t«l—*411 Oxygen reduction-4 fa<f*«tfh51 

tlS I <W* SWT *¥* DNA *ff'«*l btt tl*jt tCtJ 

C*ftt, Ct tfa $5. ^ Hfat* Ht ^<i|jp|8 <{* «fc*t®?Ht* tlfat 


1 



•■jj^srcHw 


7^^ f&t 

DNA c*t* RNA Hta^ c«ttfS=? ’Ht** 4 !! (1) DNA-* ctfal 
«fti c*tt (2) cunst* RNA-* crtt fc«fa ?t*(3) 

*fac*tc*rtara new fafa<5 *t«n i (4) hm t* <«*ta fanfS *t* m 
fact fctfir «ntfar=n hhto Srwt* RNA c*fat ftc®* 

nfacnnfcft® ci*t«i* *tct i **t* tefa *wi c^ififa 

C«rt»\t ttct HI I ttstfl 'ttMtf-VBWI (Photosynthesis) 

HTttWI C*faf<5*« DNA-* tfa «1T® ^Hfat «?fafr»t* ’fCHtm TOt H^H 
nt«H w tmi ( 8t* f53T) I Ultracentci- m faCKt I &faf-<¥tWf nttE&t*tTO* 
fuge *c** *t*1t*J W DNA, RNA mi *W aFftitsrt* Htt* c*tfc ctlfc 
cstfe* «rtifa* wttr» *mn cnt* i «rt «rt«, *rt* «tc« ^tc* caFfatfan Hit* 

dna tumifaj «rfa »r»tE* iwwt* w fafa® *«j ^twtt-wiini* 

*ct ct fantfH frwtfattt Hfa n*tsc* *iw. artt*tfa«i * 1 $ *rt«ftr tu i c»fcti- 
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fV»i 999 *rtt*it* cTO to w <«* ortpfi *t9*i *rt99t9 *t* w ntwn 
ifa nf%*iti *t*tf9* wta swtf, ®tr» *ftwiw *t9ft* «Fhfat9 
csu m *t9 w ^ «uj«ftw «nm vn to i ^taitcn* w 
fcrefa «rt 9*11 vi v *w toi aflTOcHa ftetsrc—*rta 



8 (*) =k feaj 8 (*) m fo* 

•VKft* c9c* PwtPus dna- 9 fo i IwfS^ ^Ivi TOttotw c»ifai 

*$* i (*) *m dna- 9 tfife «rti 12,000 trt <4i^ (9) qfqt* q$ 
DNA-9 *fa|5 23,000 «*i 9fW *« cVtCTI TO* I 


«rt2#Pi v wrhi 9ft* 

nav ^r«fen«twi «tf* *wtfa 

*C9 ffC* nft9l <499 <4*f5 

«T9tH VI TOI *tf* <49S VTC* 

"tfiRlfl hff 99ft«f (Organic matter) 
vttifi* *n i 

fcfafll-fartw *rt«ffa ^Nfafa 
straw 

*t«ffa efafata TO11 *jfip-fatFTt 

sjfawtrc »it*t*T *9i* i «hto **®9 

toi ftfiwiti» citww 

, * 

(Molecular disease) TO *#ft9ftt *W 

>19 <TO9 fatfftfCWl vtftW fmcii 


c*t*-fatw to *»*twWtw 

TO DNA, RNA *w c^ttfS 5 ? I C*t9 C*t9 

fr®S|fq* TO TOH C 9 , 4**5) «Ht* 

*TO1 C*t9 *t9t«l finffafl *tl 
9t9, DNA*9 C*t9 TOC*9 TO 
C*t9*ft®TTO9 9*1 ^t*| *19 9t9 I C*99 
*C9 ®ft* «TO9 fH9$l9 «TtH| 9tE9 ? 4$ 
«ft*9 «F9t9 C99t9 cell &4«*tfTO91 <499 
*9Ef? I 

* C*t 9 t 9 t 9 f«H WR 9 VI TO 91 
b«tft*tV9 TO <4)99 <4^ *Wtfc *ft<*r® 
* 191 * C 9 » t? fafc HI C*t*, V? ®f 99 irs'e 
< 4 ^TOlfa 91 tfw f *9 TO* ptttW 
9 Jtf 9 9 tf «9 9 l*t 9 T * 9 C 91 






jR*tn « 

toti 


to to toji fit* ftR —?pf 
*f* <55 toji firm *t**r* firfi w 
«TO-r i TO Ifiwtro frit** «itf*r 

to to %4 toji firtrt toji toi 
f t*fl»i i *t*na <*cTOi *TO*r i totoi 
to *M**r *1 *i car%c*$ vrhrr toji 
ciTOi ** i ftwtar* TOit**fif *^t$ 
<wta¥ 3 T^«fJt?l to fti to* to I TO 
TO*f f *% (Surd) 4 Z*\ cTO I 
Hf ’iwn TO wrtvi (TOrf 
fit TO) fro ca fWlt*ftH frf* *t«i1> TO* 

Vfl« 3JW *tfa (Rational number) I 4? 

fit* to to, c* wife* -- fin—crow 

q 

p W q fc*t!$ %< >[W1—TOI TO, TO 7 ? 
*pw nut *1 atfir toi i TOn* nft*®*i 
CfTOW TO* CTO TO *1 TO ffffii nMJl 

It*, TO* — arcn cn<n TO 11, TO Vs I 

Q 

fnTOTO* fcnntf (4ffB Wft% fai^ra* 


fr<f to V* <w i a cTO nw itfiro 
TOfrnnVHITOf Tlfifftf «fftH f«| 
TO i CUR¬ 
IA'S, £*‘3 '3333 .. 

^-*04 f-‘142851 

fff Vi'.f Ufow TOttir 4ftn 
*izv ctoi lift* ft^s nt** 
f H cl* ** *1*t cnfrsnpf If *11 
Vs "1*414248. 

*$ ^tPr^f 5 ?^ to ** TO’f 

*tfit i 

1/3, V”45,^V2-iV3 14 

TOfw *tPr i ^ itfnsfn* TO* cat* 
**cn to* ifi«m ^ f*fro ftifiwi 

TO TOl 4tf * TO faff TO (Surd) I f fit* 
TOf**n TO* «rtfift*tf TOTO* 
f«t* TO ftltlTO* fltWl TO-I’ft 
sft**ft fimftwi TO* c?4TO *tc* i 



«*f*TO* TO frfM **ftf<* *n* $ ^TO^taljwf^iTOtfitfiticiwm 
TO* TO *ft* atftTO* mfe* nTO) cTOl iTO toi, «tc?i to m TOn itfir i 

TOTO* cf ti *rot% f*TO* 'rt to* c*il to f*% to* Vs, V 3 , j M-bK 
TO *f «nf¥ ft* **, *w TO^tf* ^ 
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c? «ra?nt« *$ ¥t?, <®tc¥ ?m 9? n 


V*. ^ «wi fltf-tsfaft 

citittrai, 4H¥"ntcn? nt9tdJ 

*it¥i it? (l?< fra) i 

V* U V26 lift? ¥?% n^irtcnftw 
nt? nt? «rti« nc? i 

wjtfifwntci ?t¥i itftnftcn ito? 
?1 X-to* f?sgr«fn9 ^C49 9t?1 «f¥tn ¥11 

if? I It? ¥11 lt¥, Cl C¥t? ¥f|S 4*$fl¥ 

n?n Ciltl fen? O wlB ( 2 ?< fra) l 


(nt*)i 

__nfift 

IT m —-— 

utn * 

99ft? %Z*i **49 ?t? fl<? «*fl l?t¥ 
I’frfra ¥iitt cefct nlnscwit ¥w ntnm? i 
4 $ ¥ 9 C¥ 4 ?$ ^fa 9 tfn¥ 49 ?¥t? C?t? 91 
artfw 9ti ii i 

4 * ftic? n<1?t¥? ci ?fan nt«?l it?, 
¥i 9tm ft* nrtnfotn, V- *t} 1650 w* i 


0 IP « X * 

2*<fra 


<mi O cit¥ ci c¥t? ?n? n 4 ?n? 
¥i% itfn? 9?t? ox -41 fen? 4 ¥lS 
nr«?i ?t?i finite f?¥ cnt¥, if? p, 

OX -41 fen? C? C¥t? 4 ¥fe ft*J ??, ¥t 9 C*l 

op- 4 ? 399 f? n? nit? ?n? ij nap? itPnr 
?tn «f¥tn ¥?i itc? r ntifmstti, ox- 4 ? 
fen? n?¥ f?n$ ft ??* ^ wt?i «t¥tn 
¥?i it?? \n? « ¥?*fr«fn ntit? nt? 
nftesm cntifttn? ox- 4 ? fenc? n? fi^- 
«f»ft ifir nt«n cntn i fra nt? c?m cnn, 
in? itfn * ¥?% ¥t?i 4ii ¥¥¥«fn n?n? 
itfn ntcw, ?tt?i nfo? nfareii ntcn 

4t?l¥? 11 i 

nratfei c¥tm cnt¥ 4 * 9cm ift j nfo 
sttft? 4 ?f 5 Tnts i 9 n«t¥t ?c? nftew- 
c?i cnfe 9cni rat? nt? 

¥"nttn? ntitcir 4?^ 9m nit? c*w- 

fiftl 4ffe 1<C¥4.‘ nft* ¥11 If? fall1 

n?tft«l ifetftw 9cw cwtn? v itfnfe 1 
n¥tn* ntt??, 9t¥? nfifi irtcm nt? 


nrtnftittn? cni¥ itnt9?~?c¥9 irfn 
cnc¥ £ nv? c¥tfe it? fit? mfn&Ktn? 
feni lfC¥4 ¥f?5 ¥?tn ¥t? C¥4¥l 9C¥9 
c¥4¥:n? nit? ?ci 1 4^ 94 ^«ntc? »- 
4? it? nt«n it? 3161 [ i^itc? *-4? 
It? 1000 ?«if?¥ It? n^« flflfc 9C«9 1 10 
?nfl¥ 9t? nil It? *-31415925535”*] 
it^cicnw-ii it? 3i wiifffiffen (Kf.ff■' 
330 <m) c?itcn? v 3ft ¥(ti ‘Sli-n? 
?c?ti '4^ «"• 31403-"CnC¥ 31428-49 
icu; 4tf¥f*iffen cnc¥ fifefri-nftiji^cni 
(w n^t^t) 4tcn n^« tf-4? ?t? 
f?<C?9 csfel 9tie9 ?W1 4«fnfl¥ ¥ nfl- 
fnf!t« 399 19^49 nt9tcill 4tltt?9 
C9C14 *-49 It? f«<C9? ah. 9C9C9 I 4t<»^ 
f?cn? **3141611 brnmi 4tni 
it? Cf? im-31416 3^*314161 
fife^i« nftifi^n? wtn ¥jtn^ntn ntf??® 
9?t9 nc? nrtt? citn ^ nnra%? itii *-49 

It? f?<CT9 C^fel 991 ^W¥ ?f*19¥ 
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CTOfoRMSlfct**, 19711 


«f=r TOfsts* ar*si iifr sm»flr srtfe 
it* i cs|3 stsi— 

Jafxfxlx^XfX^X. 

sftsfsvf fats* to| 6 C*tSC»l%- 

?«l-S + ^-f + ^~^T * 

TOS1 3*1 (Convergent) C?%a 

SfattST $<tS«F Sftni TO? 707 ?Sfa*r 
7|t=f *1*1 *-<** *Jt=T fa<f ft** I fa? 
<«¥&1 TO TOtt* TOlS ft* *1 CS. 

▼ft? fawft* <& sfaartss fatss csts ^fir 
ait i vt sift* s?i w-^i stts* 

’jfasts nfasfsi 4? ^fas sprot s?i 
fa<s to sts «ss< w farts to 1 2 rnrt^=r 
St? f?S fSfal it? *rff i 

*-4* St* Wt*|W TO C$1 fa^fi toi. 

fro 4?? <i? stsi, TOsstPr atlfici *-<ss 
TO cTOti to? *s *fts* «rcs&tt«« 
TO TO* to TOtan ststtsi fro 
stfffai to at? si, -to TOro* *i? ?tsi 
it fan <SS* <4* *tt¥ ¥**&* still 
TO? TO Sts *h TOf«. * TO *t«f- 
Stfafal SSlfStSS 3? ft$ Stl* si I fassfS . 
sfartssfai 

toIB ?4tan, sts in «t sis— 

a 0 x*+a 1 x’ , “ l +a a x’ , ” a + ••■+a n -o 
CS?tt* a*, a 1 ,—a„ n ?S ?W1. 
ltd *S1 ?S ^W*ltfaf«l S^tTO I x+1-0, 
x*+2x~3-0, 3x so +5x 10 +x+2-0 

tlltfa ^TOtfafal ?stTOS* fe*t?S*l I CS 

?* stft sfarntftfcf nstiscns 1? SC 5 ® 
ntts, $tm to ?* stintfafai stf?i 

StS^tfhr $S? « 1S% «fc cat^S* I 1794 
nfam tStlTO CfttCS*, w ?fi3 
TO?' (Incomraeasurable) isjss ft ft; 

*i%t s$ * cf sfa snfati tom 


▼si ?tl, itftS ?$> '«r<3HS st si CIS, 
TO CSS Sts si SI TO» ft* SI I toss 

1882 $ttn ftcists orstts* c*,i^$fa 
ss v 4fis sfaittfifro stfti ss i sjiits 
* earthy son *s* ii stftortfici, stti, 

SSI f* TOftfSF¥ SI $tSt?*C®%tS (Tran¬ 
scendental) stft I TO* «f* ?ES1 
*Sts\faf Stft Cftst«fs ? ?▼ TOtS, ‘ cs 
stis stf? ^s?tfnf«sf sw, wVff ? i 

’sts^fi? stf?s «vfvcsn toi 
sfbcTO to? st*n^ itswsi TO^l 
^df?s lift ?*? cssi si ^rss^sssa 
TO?, sssfsts^ fl s^sstfsfl? ftfti 
TOI TO? TO Sts? ^?s fats* TOS 
gjfas (1844) ^fafsii TOWS SfatCSJ 
'sts^fa? stfas TOi? toi sfcti its? 
s?s ?cs s?sts» ?tss st^fa 

Cltcfes (Infinite set) Sl^TO IJt^i I KtS¥ 

w festn fafa ¥tstff¥ ftPtt Sft%? 
«rsts tocss i 

fsssfe ?srtl ?ts TOtcn TO SFCTfte 
fastSS aisitsu ▼SCI ?CS I srtssi ?tfs, 
nt< svsjt* stsn ?sts, iflt^tss'e ^fai 
fro ▼ftstcss sts ?s, esc?? cs cits ^ 

s^sjts SCSI ^s)s S^SJ? TOs? 'Stc?, 
[ CSSS 1 TO 2 «as stsrstts, 1,11, If, 1J-, 

lh .2] i Tosoh s^sji fans 

s^sjts C5U CS^ I sjt^s sstss- 
*1, *t< StSJI TO TOKt?9 s^sn sstsi 
SS'? Its <S?{5 TOSS C5ts S9—4SSI 
ss)s cirrus cssti Stti?, 'SSltSS cssts 
ss I fSF Sts SCSI ? Sts ¥St TO. S ?S^ S l 

^{5 Clfa TOf, stars ssifs sstltsa, b, 

c, d,.<«S aSbScSd 1 .I ««Ss, 

S vSS^ 3*-TO SSS^SJl ssts SSI Sts ISS^ 
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wm « ftHtH [ 241 T*. 9 t-10t «K«m 


T«fT S-45 w|5 irTW to S‘-4i 4*18 <«t< 
*¥18 iti it •ft«H TftT, TrMtf S l -«i 

4 t|5 new tct s-<« Tt* it nt« 

TfCT I nfrCT* TtTf* IE* Til W TltT- 
$-«TtT TflPptWT T 1 4 fcf T ITT ( 3 sr ffa) f 



ITT *(< VUI W ITT 35 1MJ1 JITrn $f8 
cTf^ tm l tIcm t*|5 cict I fiT?i5 
ifilTrt ^T— 

1 2 3 4 5 

J f 4 t t 

* y 4 4 4 

2 4 6 8 10 


Tffiim *jf T^TJtf T<€pB 3 T*nTT1 if 
HUfof TIT TTfT I 

12 3 4 

f T t 

* 4 4 

1 4 9 

If fcnfl TJtfcs CTTtCIT, ITT JjPJT 
WJtl TtTt $fcm CTtt&S nwTJI if 
W&t* CTtC&T *mWtT ITtT I TtH ^ 
CTtcN nr»flT TWI titfW ITT CTTftTl 
TtT I «TT ¥*¥ ITT ?1T TtftTflCT f^T- 
flfTTTCl TffTtCT TTT— 


I 


it 



It* «tW¥ m%T mft 
TTtT «W TfTTCT Wfll ITtT I uBTT 


^4&rWtl ITT <afc*¥-*|TW TtflT TCT 
Wl «HfilT *ftT I T<ffc— 
123 456789 10 

44 4 4 |4*4jl 

lfJrlfillll 

*tC*$ ^TTtfTT *E11 if T'TTI T 3*1?- 
TtflT ITT'TJI TTtT I nttJtfl 

Tfr frtiT s («ftriT) i *ttpw fr* t<- 

Ttlfa «TTT T< ( «rtT*1 TltCT «rtC«l?C¥ S 
*f?1 fiff H *?ff ) I faf Wt^T CTlCTT 
'Tt?* <TTT TfT^T CTtfc TtC*. TtCW ITT^TTI 

^tricTs cm I; tt^t c«Ft&«fis 
TflJ *3<T^JI T1 TflTTfPrfl 1W1TJ TJSTT I 
Ttt T'lrtTflT f<f«¥l 4TtClT TCT S-C¥ 
¥M f?C1? S 0 , Wft? ^ttPtct «f¥N 
¥*W? S lf S 9 TCI I TTtto TtTfT 
CTTftl? C*T1 ^TTfltPr^ TT, ITT t\T“ 
TtflfTT TtflClfil? iTT^TItT So i «Kt<- 
ITT ?te?rrftfa* TtPr if ict 
« flfc*¥ Tt* Tfr TT» TtfCI 

TtfltjflCT «KT, fT^tT 
^JtfTTfCT itTtCTI TtCT I TCT ¥T1 Ttf~ 


«r5i» x, * a , b,C,d, * 

\ 

f?$Kj x t • a f b £ c 2 d ? 
r A * a j 

, \ 

»igrw: x 4 *a 4 b4C«d* • 


[ tflTtCT x lf x a -^<M, a» b, ...TfKtU 
'TTTTfa ] 

HIT TtTil <TTT 1ft TtR ^Tfa 
TOItTl, Tl 4* TtTTtT ^Tltf^ST Ttfl 
C1CT f«fl I TCT T«1 TtT, Ttf^ Y i Y-'TS 
TlfTT nc«f W TCT« TW «W 
T\TntfTt^f Ttfll <*TTT Tf CTff f®» 
1f|8 T(T CTT *, a» <1C¥ PW *f» 












HCH ¥11 lt¥, mi fH*ltHJ 
ft^hf itfti fHfi *&, «j«fK b 3 c<rt¥ 
f*l n, fH»rtH I *«tlH *< (Diagonal) 
Hitn ^¥«fn ii(c* H^»l fnc»! «rt¥fl 
ch itftfc *rti. orlB «r«r*r ?ramtftfc¥ itf-r 
C*t¥ «WH ¥TC¥ fat, fisfa C<ft¥ fl^ 
«rc* $¥rtfi i Mfc V i 

Y»y‘min s l 9 . 

itfaliS itista Htentfafof itft cn:¥ 


f%« i 

¥tc»t<il3 >*¥$ «rc*rfaf itfr i 
«fti itfti 'wifrg w sritfr® it*ii i 

«afc ¥rtfccii w 

W I ¥jtl>ff <*(!« C¥lttHH--^ '»T:s\\f¥¥ 

5 atf a fC’fttl * 1 $ ’TWti w tf£¥¥ wfaftk 
snr, utchh *rwi tore*i ^h hi s t i 
m«fH ir ch ®rc»iVf¥¥ itft, 'sta tfHtcTi 
•c* aiti *¥$ itfti «rnf%- 

*W, cn15 ¥N «rff« «tntfti„w» fnitH e i 

e-cf «rft-r ¥H *i ^¥|5 *r*flH 


cat%« itil— 
c sa l+ 



[ Zn«**nx(n-1) (n—2)x-«*x2xl] 
1873 »itW C¥<ttWH c*r, e 


<*¥& «rc»i\f¥¥ itfri fefn «tHti ¥it»iH e 


4 0 X ,, +a 1 X BM +.+a«-o 


6 
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4*n <«¥f3 Htantftft¥ *rft¥irrs ^ it* 

ntw HI I <HHH f¥, feft 4* or<ftOTT~3 0 , 
at. a 9 ...^rtf? W n ift HW1 HI flf 
Hte»ttftf®¥ itR *i, 

a„e n + a 1 e ,, ” 1 +a s e ,, ' 8 + ...+-ai,-o 
¥CH HI I 

¥t9Ht^? ¥¥ «W «ri¥ftll «»f%¥ 

^ e 2 * 1 -1 — 0 1885 HtCH ftWltH 

fitHtt ¥HC»1H CH, JT <I|*{S 

¥TC»lVf¥¥ Htftl e 27r, -l=0-<JlH **t 

^**TtPrf%¥ 1 3«*ft ff 

HW*ttftf«¥ itPf *CH e 2ir, -l-0 *CH HI I 

H¥ Sptl HH’SiH HHtHtH ¥CH1 I CHT*$ 
ir vD^jg ^t*|Vf¥¥ Htfr, ¥»ltH’¥" p tt»r C®1 
^CM ¥¥1, H¥ «H8n HWCWtl HtlftHJ'8 <4HH 
C¥tH«¥ *lt*<5¥3l Htl Ht* Htl fH^ftl 
C¥tl5 (Ordinate) *r-43 'Brcn¥¥ ¥CH I 
=T^r« <H¥SFH H3lfHT( HtCH 

<H¥lS *ra ¥HHHf HtH W- 

«H ^^5 ¥31 HlH I 

H?1 *lf«f5¥ 3¥rH«t®fH3 HWT *T3»I* 
'SH I f^¥ HHH'StH HCHT * HtH¥ «fi5*|¥li5 
«BHH «tCH sj^fCHl 'BllCf C¥, ^?H¥tH 

HI ¥«£*! HH1 Htf HI I Hfipftf f5« 

¥R:*l\ff¥¥ «rt« I 









vTOrt wil c* to ife «r«t*ft ^r=r 
TO, *1 fwi »tJtftft« « ftfcfrri q*tTO* 
TO «rttn*i qtfifc* TO i Ji*t*tf* to^ 
**tfTO <sr?'^ar wto \to. 4TO 
**ft# **tftrx* *t$TOl TOi «:to» 
ftfcta **tTO* w*i TOTO* c* ftw «r$i 
vtoh, *1 *to*$ «ft=n i ftcnn 

TO —*1 TO *■»t-«r*fW fti-ftTO* 
cro* TOTO* ft ww i 

itiTO 1916 TO* <ffH 

TOPT TO TOwTO TO*ffa*TO$ (Gene¬ 
ralized Relativity) I C »I C* 5 * 4* ftTO 
fc*wfftf ft*I I Gamow-* TOt *—'®1 C**l 

fc*i w-¥ ** TOm ft<ro-*TO ftw 

•K 

TOTO to TO frtftc* '■rTO i ftft 
cTOtcro. fact* *# TtitcTO to* **t*$ i 
wi 4* cv, TOsTOt 5 ** TO* csTOl 
TO* TO*&1 HjffVtronr *<?1 ft$iv- 
c*W ''sto* csTOt* ***i TO* ** 
c*. TOrfTOftfr TOtft TO* *rtTOff 
w® fro TO**!** «nti cTO*, **M 
CTO fill *»CT* sil, W CTO &Hpft* 
TOitro *itrTO-*TO* few w, 
nwKw to%* to TO*wr ** 
c*ri» TOift-w fttyvcsfa* TOw 
4* TOfi cto to TOtt* fiw TO— 
*TO*-to KftTOfro iftci cwi i 
TOt* *TO TO ct* «, TOTOdl c** 
^TOji 

*H TO1» A C* **ft**TO ft TO- 


4tffc¥* TO=rt TOf, *1 ms TOv WTO 
mm ? on »P 8 f*fi dvr ft ft to toi ? 
TOdfa ftw TOftOTT—4*15 vqn *td* 
**n i 4*18 *td TOTO **t*i to cTOtc* 

4* *TOs* aFtfTO* **1^ I 4Wf* ^ 
•ltd CTO siTO^TO* few TO f ^ 
tot t 5 * TO TO (*fffa*-TO) to iftci 
c*rc^ i «* TOTO ton to*i ? 4*15 
ft :to of«rt TO c*, 4* ftTO »wi *tdc* 
TO TOfaJ CTO CTOtt 5 *! TO, TO ssttTO 
4ft CTTCfW TO 10" 80 TO TOTO TO 
ftftft* m i 

1918 >!tW* 4TO WtWft* CT4trTO 

c*. nftwn fti «rtcTO nft* 

cto*I TOrr=r i A *rtntw to* toh 

4TOs: ifBl 4ft^Jf 4C 5 ** 

TOifrotftwn ft* TOtft* *cto «, 
to* «rfro*r 4*^i to 5 

toj w *ftci to, *** to fTO TO c* 
ft^IVC^W ifal **t*^-^*«p m TO 
ftc* *tc*t **t**1* nfti ftntc* cni 
TO <*, ^snrftiTO* O’ooi 4*t& 
1ft TOtftC* *ftw ftc* to m i 
4tc*t* cTOfti *i ifwTO c**t*i 8*«i- 
Wtt* 5 * I ftwt*V Dirac cW*tPB 
CT, *1 c*t*ftt« 

C5*tTO ffl TO I Dirac <& "Tft- 
*TO TO fttTO HtTtft&H (Graviton) i 


ftwf 5 * TOr*, *ft?t« 1-9 
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C4t<WWI*t9f, 1971J *ftt9C^4 WP 


cftatfcfa ®irtftfcn -tffc* 

(hv) ^rtcv 49t«r 991 at*—h 

strlrf# w «v anpra 9«49 -jk4ji i 

w ®<*ri to, faiawttas 49ft 
ww C9ta RtatRi fcvr 4tR faai ? 

C*T $f®4* f?t9fft44 I 9*t9|C-f 

CWiWi a’Pai ?r| Binary Star 4999 «|f%5^ 

tkjf 97® ntnri c«Ft?i a 9$ c*r 991 

9t9£9C49 <2ftC99 $}& 9^4, 9ft99 

¥Hft¥ I atrcvr aftrta 5t9f?w 

C9f9fE9 C499 «W9 faC^Ra aictfja 
5WtW C9C4 49*MC9 99,7399$ 

cwt^i 494 ^9 5T9R i 'Bttpr 

'■rfalftcaa \a® 4tft f$t4t9« ®*4i 991 

9tt*9 I \ 

^f9« 49fS carfatwi fc^ara 94t« 941 
*5*5*1 49$ ftm TOtY TOOT TO«V 
4*fra ^C'S 4tR | ^St9 94T 
crop ftfi 94 4$ c% $ 
***& C*t*f *rt?, 4tC9 9«i1 ft Gavita- 
tional collapse | ^949$ «rt9t9 «19W 
f9C4rt9*l 97> 91 Supernova-9 49 I 
9t£9t9, 99R9 9RJ99 «t*T 999 4ffo® 
*595 4tC9, "®99 4F94t9 «fjj>9 99t9^-"f{9F 

*W nta i a^tfa^arffa 9t$t99 

^«tn at^tr® 9tR 49< *twi 4t®*i 
^9¥t¥tia , e ftfafre ?t® *tfta i 

*m 49$ &J99 94t« 98191 991 
*5 *rI *p?t^9 aft 9991 faatfc fanpfam 
*54 4flfr 9C9 9tT9—9 tT9 4^17891 Big 
Bang Origin 4C4 4t594—$ra '®rt%9 
<*i$ arcifa *r® fac^faaa 991 «rft 4 t?r 4 

99t9<f-9f9 9f9t« 4Rf*4 f4*W1 
<999® 91591 «T4tf$99 

*5*1 


«Tt99l If99 ffarff C9, 9*t9*- 
959R9 ^331 atfsm 9^9 97® 9t9M 
•rat® nfaa fapita ^aata fawi 

99 9H 9ta ^9^1 »T99 ffC59 ?;c*! 991 
9t9 I 991 9t®, 9t9t599 9tCf 9 

^■wlpra atarwfir ^959* ?f5 *ar9ft®1 

9T9R, 9tC99 9591 faniW ®Tt9t91 

®Tt9tW9 *tf99t9—|c«19$9-9t9tW9 >Rt9 91 
477 x 10" 10 e. s. u. I *799 9C9J fa$lf%9 

' 5 Tt?^9 %f, 9t91 (Coulomb) 

9*ir 1 «rt9t9 

«*. M* 

99t®r^9 999 G -7, M 

yn «9—C9991 9C9C9 4xl0“ sft <99Tt9 I 

G m faWl9 9f%9ff iF99 6*67 X10“ * l 

399ft ^?rfS9 “tf^9 *^9t9 9t«at9^l- 

M fl . 

*ff99t9 G— e „ 9«ft^ «tt9 10~ 40 f 

4 $ 5f^9jtfe C9 99 C9t^, 91 «tm 9t99t9 
9t^59 I 

991 9C9 C9| 99t®^-999 49 
fljPlmi^a, 9tC9 f9 9W 9t£9-®*!W 991 
atca? C9ta ntfapr fafaca 9®^ fatwai 

cn 9?tC9, 9t9 9C*I 99 99 -tfV9 99W9 
carftltwl 4Tf9^9t9 9C9I C9C9 99t9f- 
^59R9 999 9^9(5® 9Jtnt99t*Tt® flt9 

C9991 9tC9? 9i5f9a 9C9^ 49?! 

49999 C9C4* f9C9%49 C9, 9ft9<-99f 
9f9 9t^f99^ 4tT9, 9^9 9t9 9f%4 

•HPhfWtnr «ftrh 991 «rr* 1 

49^ 9t39 fal 99149 fatm 959R4 
C9» 4^ ^99® 4Tft1% to 4U 

439 49^49 ^4^1* 9®4tf«® Ufk 

991 9^9 \ ^ W 4ft4f99t9 C9fl4Jt® 
f9tf^t»Kf9 «Wrt4f C91T49 «WJ I 
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[ 24 -f **, 9a-io* 


1958 nt«l C«fca W»fta at*C* 
w^°ti ttftca atca* & **n «*m «rf®- 
f#*t* «tat*i ntat* aca, at* am nwai- 
®f®®tc* aai atca—«rtca, *fta$-®*cn« 

^rtca—<fl caaa ^ftafctfca* a**t- 
atarati 

«c**t* fsai a*r® ntncna, natnf* 
fa®tc* f®fa <1 ®*a «mi a*taf- 
®** ala **c® ®ts fafawt* fnfeatna 
®*m* (Elastic waves) *?! aac® ntC* I 
faa > f*f**t* nftatn ca <(*| at, ®i 
^ta*1 cacafa I ®a« *c*at* foa atcaa, 
fsfa <«** a* £sfa a*c*a, *i ^Elastic 
waves-ca lt*ia$faa Intc* **®ci 
ac* ®t* ntai dtfrcatW ac* ^ncai 
f®fa *fta*-®aca* attfa-a* ffcnca araft* 
atcaa «taN» eratai *rrt«i{*f**tc** £®f* 
Sica* arfff®* aa *®*i <Sr aa (Solid) 
gtaafn* arfat* aRr «aa f* ca, ®i «rtn® 
aft¥*-®ac*a ¥"»tca *T*flfl® (Resonating) 
fca, ®ca uqaftca ^ ®*c«r* tfffa-aat al 
*f*c*a ftcnc* ®t*l snc* I «ro®tcaanc® 
cncn aac® f* ca—> s?i*®fn* ®* Jiaa 
f**l «rc*t*a ca, «ftn® ®*c«r* a'na- 
>K*Tt* ntta *c* > ails* fa** (ftf«- 
ntna®t* aa»a ) a^a-awi (Natural 
frequency) t 

s?ta <«facw*fn* atncatn fa *aa 
fca % ate® Rtc* *c**t*ca fsai a*c® 
awl, f®fa cat* l«,n cnca fe^atfa® ®*«r 
**ca*i f®f* fa* atrn* ca, itatncn 
*ppa *W* ncatsc** (Collapse) ac® 
Ivrtft® ®*n* naese* aitaataa i atat 
®tca ca, f*nr* «%* ®tn aw* ®* 
atatca* act* ®c** esc* ca^l a*i 


*t*i ntci ca, act* aata act* aw* 
®mi ai collapse a&c® ca ®*cn* wa 
fra, ®t* a"n*-n<«m cncac® acta ftnt* 
at* i ac**t* fat atcaa, fafa «t* «rtaa- 
ai sta «aaa ®* a atiaca* atcaa ca, 
cals 1660 atat* (1660 Kilo Hertz) a**tca* 
®*ca and>» aca I 1660 Kilo Hertz (al 
a<cacn KHz) aten* c*f®«-®*a taiS 
Supernova-* caat* atca^ a*t ♦fC'ffta I 
«rMi a*i aatt a* ca, ^ «aat a"aa- 
awt* **tat-*ftre fafaf*® aca ^ 
ai fa* aa® caca i 

1969 atca «ratPr® «tal5 «raca «c*at* 
*?|5 «**aa a*tat-^f*c*ca* a<ai ac*c*a i 
®tca* acar tt*!B ^rt^fafaatcaa solid §t*r, 
«tc®7a{S aat* 153 ca. fa. * arfca* at a 
96 ca. fa. i «rc®ialSa ®aa «ft* 1400 
fa. tri. i «ra \% §tca* afiatn 61 ca. fa. 
x 61 ca. fa. i facaa a® <«*i aatat-®*ca* 
^c* ttai (Tuned) *at* aa*i atata atat* 
aafS® «ratfa® act facaca* caca a-aa al 
aata I faa at®) ®® atata ca, ®i 
10- 14 ca^ft^tc** etc* ftc®i ca^i 
f ca ai i 

arhtt^l i «fa*n1t ^*®t* at a 
cal a ac*a*l Wa? ^ ^tcataa ataat* 
w cata *aa ^tcat* atftaj (Optical 
device) caati taca al, at*1 «tfcata-®*a 
(fa^-csW ®ta) facal a* etc* cs* 
ca^t atcatfa aStca i ®c*at* ®t*® aatata 
actcaai facaa atca atfci catttS^ 
dials ^ctft^caafea afcjfa (Piezoelectric) I 
*e* In* atatw tten* nftala a^ca *-faca 
dial fttivstcn* al ft i %atlcaals a 
ftoten* ^ atfS atca atntcna actatai 
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^{3 C*lt^is 10- u cM' f*!. 4^ gt^l ijf®« 
▼Jt^fNtCIIStI«f5lI*mi m*l« *\ifm (Brownian motion) «fa<a IQ- 11 % 

frw ftw* 1 ca ails ^j^tc*ii, *iffl 5 r&* afct:« *itci 1 
^ H5$ 1 ^taft* «itwpif wiiti 1958 nt*f ^ faaafe fit* 



cite*!!* witi « <§ta fiitfe ▼JtqfifiitCTi 1 ajar aTO 
totlw fl<f rtrfwi c ^ ci«n iw* 1 


TOW au*tw-<r*itm hyfa* ’fi^i 
fTOi *ltwi wi <®tan* 5f ^if®* 
»rtoi towlft* fcntn iwi ifatrei 
cw* ntwi «wtci '•mftii ^ 

TO 1C- 10 (? f. fa. 

Mfc $ 4*ta $t«i cutiti ifa 10- 18 
hi?, ®ca ®f« & an 
ail tfti 1 nHtife fowiw TOfa 5 *- 
Clt% ▼til *tllrt? fl&fffUtC’TI CII 


*t«? *w 1 511 i«r t®ft «t$H f at*w 
ci, $fa iw fafa ntn-wri <qfow 
«tat«i cmwsi, w $ftata cfti fawtaft 
«ti *n film *c*r 1% 1 ci aFtmfti 
mw f«it*rnt’tj®ta TOi afo® ntcs, «i 
f^ci mfcTOl *«i itf 1 

iflu-ii am mvgfrta to, Wfti 
▼tn 1 ! fvitfei aitvi 4 ® ▼K cmfti «wt» 
*tffaa ntfa ▼■■w ▼iif «% 9ft?i 
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Steal tcntctr 4tC4 IPW 44*1 
(Acoustic) 4i< ^*f$a atatata 4"*tt 
(Seismic) l vtltfl <tftt srlB*! aitWH 
ftffra &t4j?fa4 4 fcatjfw *atc«if9a 
(Noise) I 4* wftCTt^a 4tt4 C5ta 
wfl «ra»i at?i vict i ferfactt^ fit- 
fattacaa 44 at fwffi ^«rc*i=r—* 1 ^ 1 - 
4ttf44 afaa (Cosmic Rays) 441 a 
cat Ctfta 4tC»lt94 fca I 

wtfcn aaaltta ww 

atlijr vtf cartatcai i *taftt4i tcara 
at^tra aft* c4ta treat?* *ti ttct, 
ct «rcf 4ea*r* 'at®! ¥1* aatcaa *nt® 
faca statftm wi 4** 

®t*i twi ca, at^ca ctct & ®jr^at* 
fcitwa ttca ^ ai atawe Acoustic 
4M* f&«ca *rt?l c®tc* =n f <sfta 
atfCtttCTf (Seismic vibration) ftc*Tl 
attata w ^4"*l*wt*i4 aria tfttu 
c*4ai twl i »«a *m caatcai cat® ntca 
ca, $*ftN cft*r a^wa $4 44* tact 
*1 44* ttta «* ata *rt?i «ft*rtt fa 

ttati *1 i *t«i4*ft4 aattfa* *t*1a4* 
ttWfat ai tft4 Noise mi *4, 4tt4 
batata art* ft’fa anti c*«ai at*ni 
aav *H4*f*4 aa«fac4 ja* ihata itti 
cm—*tta wm trtwffwrw* ®tc*r i 

fostn 4*tw Noise-4 4a aai 4a*ta 
tta* ca amtfB c*«n *cti, cafe itti 
tt?tl nit*t®t*l *tf*lt*f (Coincidence 
measurement); *Kft 4*t tjatl ca> 
l$ art?t aft 4t4*tra 44*aan «ittn, ®ta* 
a* ®tt4 ftjftiaai 4?ca, 4t»itt*ttl tfattf 
cn *41* 4lt* l 4taata Argonne 
National LaWatory 4 c*ft*flt<* fat' 


ftiftnr—4* ife wtittw^ at attwt i 
artati sfea tear ®4fc «rft looo fatti- 
ftfetwi 4® ®4tt® 4* t{6 artatticiai 
*rt?i 44 * afata $!B aac4 4ttatfa® 
4ata, 431 ctufta* ftpra c*4ii aw—4^ 

ajatl twi i 4taata «rta4 caatrw ca, 
attarttfi4 aft tt« aw cata tt?i 
ttnta an 44t?a af«4wa aftaitftw 
5f$taatt4 4f?w fiftaa-r aaa4t«Faaata 
na ca ta 4tl4t 4wata «T4H 4a w, 
4tc^5 4fta awa aaata «ia4M ifw\ 
al ca, aat4tt1a aK?t Supernova-1 

ntitcai aata^at ^fta)t4 aai ctca i 
^ftsacaj^ «aatcaa 4^ nat^i «rca4- 
«f?i ^anatat 4at4t 4ca atfaa 4cact I 
fsfa caftcacta ca, $ ^aw 4tatt «rtatcaa 
itattt ai Galaxy-a cat^fB C4arta cact i 
uta ^ ^actra 4ft4l cat4 ftcaa tea caai 
ata ca, atca t^a tala «rti 230{B 
a43l atattcta ctcar CWf *t^ci (Gravita¬ 
tional collapse) I 44«ftl a^caja C4Cf 
*191 w ftat, cn tact acaw I 

C4ftjta fatjt« ctitftsfamtal D. W. 
Sciama atawa ca, 4^ taan 4fPatt^ aal 
4 «r errata C4^ C4^ c^i amcta caatc® 
ca, iPaata 4ttt4tft att-tjf a^aitfta 
t'ttcaa 4aa^ faftt 4Jtfaft54 44 acact 
ca, asfa 4ca ’jfta’la %C4 4tara atrtfa&a- 
C4^t^4 4 ^l^anr tea *14C4 (Focussed 
atae)i 4taatcaa *ifl4ta faita %cta- 
catt; 4t 4$*tca a<ai 4ai ata s—Carl 
Brans 4 Robert Dicke 4t 45t4 4ta* 
fteta ca, a4t4^1f attara 4^attf 4t^a* 
Tensor-ctaf ta, aa^ Tensor « 
Scalar-41 ftftps cn ( 4^ 4aifB 4i4tW 
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to wet c8ftitwi c*i«rt¥8 5Tt«am^)i 
ftfor 8 ¥H to «r88tt88 stn ¥"TO8 
csttvi toi » *ri?ftf8 **1 «r*rtft5 
¥8t*11, fft¥* «rft*l&ft8-8fT5 Tensor- 
C*sf*ailf, Scalar TO «tc« at I 

ftfftf, OltCT¥ *t88tC88 4¥ ^8 M 

«C8 twr* TO TOft® toi, 
TO^S ftfafCTO W fc8Wfft¥ 
wwti&n *t fro to *rc*tf 1 twjtw 
C«f®*N ft^ftTOtt «Wt*f¥ W. D. Allen 
4¥li> «nppf *ra £®ft «nro, ftc« TOi 
¥81 fftw, cfftofra '•iwttM 8£$s TO 
4¥tTO (Coincidence-^ ) nt^Pl *ft«8l 
Ufa I Aplin's (c*ffo CTO 100 

fTOtftfetf ^ 88 fftWI t 

ortuftTO ^^tsr cwwWft 4ftt8 4 cto I 
fcjftcTO ft^fTOW C5&1 WTCf—T^ptu 
88 *ftft«f»ft 88 88S & Tmt 
TO^ftw* to ftftftrw itTO W? 1 
qtt^i nfv (81 io w14 cn. ft. ^tro 
*rtw) *8t8t8 wtft vt 
TO» 1 ^81 WfH, '•CTrttCW 83 

TO 10* 111 cnftftfrfa TO** <to 
TOwi 

to *ffWft 4ftaw wvt TO 

¥"»ft 888f8 8X8TO ¥*t CW^ C¥$ 8CTO8 I 


ft* 4TO! fTO8 ¥TO l^Rft 415 C^s 
TO ft?tW C8, 4t* fTOf TO ¥«f 
TO8I 8tt8 *n 1 toTO •Mtvf faro* 

NASA-Cf Of* $tCT8 3J¥ 4¥f5 88 C88 
8ftt8 TOI ft, ¥t8«1 WPjcfe 4**f *TO 
(Seismic vibration) ¥8 81 c 5 ^—488« 

c*fftTO ftg ¥81 *8 ft I Dr. Levine, 
Boulder-4 ( Colorado, vft&ftfl) if<$l8 
<fft*ti6 fftn 

TO tfftfaHl 888t8 ¥tt«r cro 

,v 

8l8tf8 I C8tfTOfc 8tPnrt« 4$ ¥tt* 
88 8TO 1 * I 

c?«n 8fre, ftrot^ () 

TO TOI TOtft ’•Tftl ¥81 ftf,fftf<- 

tfft aa =n, TOff^St* «twl <n\ 

aa\ 

fCT ftTO flf, 48 ^r*| 4W ftwr^f. 
CftPIV «C88tr8W 4¥^8Jt% 4fftfc *lft“ 
«RI ^ 'fftsfft—488 ft, 

¥18 ftft i¥8t»f* 4¥8W 

ftwi fttftrf ^f¥1T5 8C8 ?tC8 83« 

ftc«f8 W¥ «It8« *lftnr, «ft8« ¥IS^ftw 
%[ ¥T8 «T8tiC8 4TOtC8T 

4¥ ftftl TO n?ftt8 ^ftf8 JfCT 8C8CTR I 

Vtfrtfrwvtltw fro 4« TO, 4^ C¥^- 
TOftft’W n^fti 8^ift¥tr»i ^t8 f 8 ft i 



, ®rr$foF ^a-fasrft 's aatssra tfam 

SWftwt* *w* 


trow ttatfa fawf^- itfatct 
ttcifiarta attflw aatmfaar catatata 
cattat tatta crtfta *ra? twin *ra- 
•ffati* cattca ^twtsai icafH 
^»lro ta*rtatai e fa «w«: *1$ atau 

fClftOT Cl, «Pta-fa®tCaa CtM f«t& 

ttifa ttfat *mw i tfa *rra tvataitanr 
itwti tta* ww*nr inti cat& 
ttaFtn tatfi^ w«; 
faifawtiraa itftw* ctwfcfci *$* **IB 
C1C¥ 4*fi> f«¥R flutf-iw **1, 
catatai ¥$* «raa natoi-act twiS wfat 
fiR TCW1, atWlfa c=fcfr $^fa- 

ttfafa Ctftttfa ¥^¥ ^faf^ ttaftl tefs, 
WXCfttfl Cfafa ftft*T ¥^¥ *m ^at¥fa 
toft, «wt« wts c*n,tfci ¥$"* «t«Wi-apf 
tn atta-ti tH <w vrttgprtc^ atf*5- 
cata * ^nt^faci* ¥^¥ ftp™ 

attfti finite «rfwit twte i trtcntwi 
t tUf ffflfo fftwtnitCTi f arRwtn 
w« tWw tctffej Ftti nr? ntitn* 
ttjpw tft-fawjtta «n| ttftftwft ti 
Clrt ¥1 Cfl amt. aa^ twftl 

tpatttlf ¥*lt¥t ^¥t¥HtlW CFW 
tW¥ ajtnw« tfm ft IHtf*! IPF 
tftw nt taat^f i tte-ftetif i t$ ttfanta- 
*t»i tit fawtatera ntatfar* Ttfnr met 
nerat fW ataj ¥aea t 

nt ten ?nro nraa*rta ftn w*jtf 
fffttefof «?la-ftetfr¥ (Descriptive 


biology ) ttt tt-*fflt1W WT* C?H ¥ 

aitnii *ai nwa a tar i ttasaa *¥*, fafea 
*Hraa Witt afata at, ttamfi 
wtffant tffts nan ttaal tut ft? 
ttm cnrafti ntataittm curt cnrn 
ftfavfl, fttr, *tjl tfft fain t| tl* 
®ta atgraa ttw^ ntntf i tra 
apta-ftetraa a<$atn ttlft tt v« t 
*itaf^¥, til ipifi-JWiiOT ^titf t| 
’Tcaavta ajtf% tt ttutirfft n, tl t<t- 
iftm ^hs ¥t*i« icifc tftfi 
ttfaitm ifeiti nntntR tfw trifU 
i« tantatamiw ttPitti 

?[pm i tti twi twor it*n— 

%twi ttfHttw tRm ’tntmtcn 
tttiai ’T’lc# tattataar? tmt wta 
tew tlatl ciw ufrfrtt ftt cat wta 
wfwnt tw«a tfawta*! «rtf*tnt* ttWii 
^fca «pra-ft«maa icaaii nfiwjti wn 
>nttaFtjtii«iw wtet catiftt i «tti ai? 
tfww ttin iSH ctttrtll wa c*rtwft 
t? ttorcti 

thrrttw t^ta’ wit ttPrtitHsw 
utntnr s-wr* trw fanta cm ata i 
tall * ftwt^ai tiw fMa 

icaaatcf itata « itfifNtn ttai 
ftwta^r faeta fasta-facasati ^*fa^ cit¥ 
mta •ffltiti faff tH twit anrt 
(tai tTPi^ aaen tva tt tt, tear? 

•at-ftww wf*wtwii 
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?c*ni ft* to *m) totff? w w— 
c*tff tott*nr ifwni wtot?? *i<$ 
•iftotto ??, c*rt ¥t¥ tott?? »rt??it? 
to?¥ »i^tc«r« f?t¥*w c?t? ft? *?rs 
fCT ’fwrtaii ¥»it¥c¥? «fciw. 
<*¥1 ¥n«rc?tt*r? ai*pnt* ¥<fl ajtfto* ¥tt¥ 
«rstfl ¥?ra it? i tot? ¥?i. toJt? <« ?i 
to¥ CT^I ?tfa¥ TON 

¥tt?f?¥t? JjWttl ¥t?tW CTt¥« to 
¥*l¥t?*t*11 * CTt^f Iftfta 
(Waste Product) «ltS?C¥¥ nf?t?“! « to- 
?t*?1 fftwittf ft¥C¥ ¥tttot? flW¥l I 
«rti ¥t?t*i tov 

?tt? ?tnt?ft¥ sto?r??tt?? *w wtcw 
to* toto*r ¥?ri? i 

?fa? 1F5JVU ^f«|tt*T <??*T wnx *T?? 
*tTO ??? to? 4?fS f??t? <W 

»»t*t ¥ ¥?¥f? to*t?t ?C*tW, ?t? *T*rT¥ 
?T?*tt?* W¥ ?t$? *t¥ *ttt? 

f? i c??*r m ?t? nt??t*tf?¥ -if®? 
c?*iti i ffihr »r?c? nt??t?f?¥ 

lf¥*C¥ ¥T?¥tC¥¥ *^< tot# C¥V=T 

?t*t?f^*T¥J¥ ?t??1 f*«l *11, C¥?ft «?C¥ 
?J?*tt?? ¥f?¥t? *1t«?t? ?¥ ?C«& *f¥J 
ft¥ ?fa? 9Rt¥ *ftt? f=T! totflPO, 
*rttottos wrftai cwr c?t?t? tovSi 
ftwt’ftst’® fato ?t?ftt**n ft* ¥®^i 
«lt?¥ ¥$ «¥ *ttci, C¥ Wf >!$¥ 

?t?n #fcti ¥<nr fa*i *n i 1971 

¥tW to?1 C*ft ¥f?9T? ¥«M ¥«¥ 

ctof* to *tft an I w ntntif?¥ 
*1 ftr* ¥tw ¥T¥¥tC¥¥ ¥T?¥ 

•wfwtl ¥«R ?t¥t? s rftft¥ ¥WI 
toww *9 yft* m* to tot*tu? 
to^hrto »itor to* fcvftrw *iMtwi 
7 


W I ?f$ C|t¥, ¥ C?t¥ C¥t¥TI ?tl C?, 

to?^ft?"*l? ?t?fc totW to?t? ¥tPtfr 
?t?C?? ¥tt¥ ** ?t?t¥¥ ¥W 
^c»i toto*»i ?ti ¥*i 
^tnt*rtf¥r« «T¥J¥, ¥«|¥I¥ ¥*l ¥¥ 

?C? cnr% 3C? C¥ wtw ? 1^¥ ¥$ ?9C*n 
¥ftl¥tl ¥tl¥ ^¥-f?Wt*TC¥ fart? I 

^¥=r ^t»?1 ?t?¥ « ?t?f¥ 

C? f«f=l ?1 DNA, «t? ¥f? ?t?J 

lf¥ll ?tft to? ?t^t*!W¥ (Genetic 
code), DNA c*C¥ RNA-C« ?t^l 
RNA C¥C¥ C< 2 rtfeaf ^«?t?? C¥^»r«l 
¥l*Tc« cnt?ft i ctht*n «??? ¥f?« 

«IC*TC¥? ¥tf¥? ¥t?T 4*1 *r«f¥l-*TW l«ft- 
¥5 ¥«f?tCf f*r^far¥ ¥JtPf« ^«f? ¥?1 
*r«? i ■{-?¥? ^rftn ¥f^ ¥ft? frtfn 
«Tl?t?? «rf®?if®5® ¥tlit*r «ti¥ 

¥?C¥ >!¥? ?t?t¥*ri ^TtfJ^r® ?^-| 1 tf®- 

f?¥t? (Molecular genetics) 

¥t»r ^<far £¥t? ¥f?t¥tn? f¥t*r? *rt^t? 

????»r ?i «rt?fs?ar?^ yfi? fentn 

fsR ¥^?t¥tt? gf¥t? C??t? »i¥t*Rl ¥t¥ 

?i'«t? *rf?i« ?t® 5ww i toarctff? ?t¥, 

’ffB-r ??t?? ?c?j^ ?ts? ¥f?t¥ti? 
?t^l fsrwNr¥¥farc toi¥ ¥lw ¥t¥Wi 
¥?^t? ?t? i. <««r? <r? ?t¥, 

^s<f? f> ?m »i?t¥ ¥«<ff«t¥ <ar*i 

9??t? ¥t¥ ai"^ «!¥¥ fl¥ *lt?t? f 4? 
*rr?*3< awt^an, ftnftiti >«rtf? 
sj^t^ >w¥*in nt?¥*r it? ?t? ?i ?i i 

■ft¥ •ftl?1lf?¥ c?t?t? ¥f?t¥?¥ 
JT?¥t? ?1 ?t| s ftlC¥l ?tt¥ lift* 
to? ¥*t?T??t? ^¥ *fttl i ?f*r?- 
¥tf¥? ¥¥ ^ ¥U-r? ?i c¥t*r to? 
C?t®l? ¥^¥?¥1, fi¥t?tit—'«¥ ¥?t? *f?- 
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f*R RICH <4¥14 tol ¥4tl 4t4E4l *rrr< (Defoliant) 474 TO fWtl fW *44$ 
tltTOW, C¥t4 Wfa 111 fie* 1 ! CTO C4t4f1 4ftl I C«4f$, sfotfl * itHtl- 


ilfi 41 fcnitfa* w 
fllpm »Ttiftr^nr *44 *¥{S »flw f*t=r to 
«ii1f4i ¥4ti 41(1—4l4>c»i itwi ¥l* 
¥l4t* *451 4l¥C4, fal ilita fell wt* 
*4H 4l¥t4 sn, 5tnr4 w to 

4tto anil 4twi TOTOfai C4t4i 4i 

TOtw swr cro *i to* 4M4 to 

C4. *$ CTO *f«4tf 4 41 *1® 4&tC4l TO 
to*. 41 *[lt44lf«*C4 Mdt 41TOI 
TOUl TO* «¥E4¥ TO414 f*44 TO* I 
4? TO *14tl, 4lfl4*lfl, 4t*R\f%4 34« 
lf$5 I 4lR4 <444 f4C14 *to—*44 fa, 
TO tol, ntftltftf «?NlTO4 TO 
TO 44t44l4 (Ecology) l^fl to* 
Rtrs falll TOTC4V mrw I 5t$C4fcl¥*4t* 
TO4 4lTO* 4¥J fa TO 41 4*11 fcfl'5, 
C4$1 C®C4 $¥ 4*1 44¥l* I *1* *$ TO$ 
4t4f44 tot4 * 44t«T-fi®t441C44 

(Humanities and Social sciences) 4C4& 
4TR^|*I4 TOt4f4, 4tC4 *ffa-ftTO41 TO- 
*ffl 441TO * TOTOJlfc 41 TO TO I 
TO $fe4C4J$ 4PBJT ifilCl fa $fTO4, 
51 41 ClE4$ wfa-ftwfW* *C4¥ TO4* 
*7t4¥ *(Clt4 TO*1 T¥ ¥C*fa -TO 
¥»TOl4 TO! C444 ¥t&4 * «lto>¥ 
«fC4* (Insecticides * Antibiotics) 

* C5*fai ftfa*t*r* TOifo® 4j44tr*i 
TO 4?t4!TOS 4t47t44l *114*1 

4TC44&1 TO*5 CTOfcl 4Vl(l4 4?), 54, 
mn’tfto 444 ^, 4**niCt4 «rtn $*7lfa* 
€»TO 41TO4 $4* ¥5$1 414, 451 ifaDCl* 
lt41 4ft4 » ^4tfI14«n toMtt4 n4*t**l 
TO? 44414 TO 4JH¥ltC4 iWffif 


lf*5 C*tC44 1&¥l* (CTO CTO CTO 
flfil <5rt4t444f41 ) 47t4¥ 4T44tC4 

C*t4f44JM * «ttol4 *1141 *1^*14*14$ 
TO41 C44C5 *llf*l TO TO4 

<14t«) ¥*lt¥»f 4*to 4Tt4¥ TO4H* 
*4¥t"f TO*! C5*fa TO411* *|4¥H 
4E4C* TOtol*)* H4|f4C4t4¥ *J«4 
4 ^ 4T44tC4* ¥4 44t¥ 1 TOlt* ¥41, 

f4Wt4^4l <•! f*«4 4^5*4 I 

4t4t44 4ti¥C¥ ift* ¥41 41 <4^4- 
f4«tC44 4Tial4f<5ff ¥C4 41 WS ¥4«t^l 
C4C¥ TO44‘ 4t¥¥ 4t¥C¥ 441 

¥tC«lt54t* fec¥W 44 I <44 fec¥* 44tl- 
f4TOto4 TO* C^ 4iF^4 « ¥R4fl^ 
¥41 4t44 44tC¥4 ¥f44J^ ei¥J 44Hi I 

C4C4$ 4154 f4t«?4l^ f4C¥£44 <444 

4W 4f44tC4 f4(1f4¥ ¥5C¥ *MC4. C4C4R 
441 41 ¥Cn 5^ *t4l 44¥tl, it 

*»t5f4¥ Spl4-totE4fl f¥ f¥4J44l*. 4W1 

TO4J4R14 4C¥ TO* I TO ¥E¥ <11 

4t¥E! TO 44t¥C¥ I it <4C¥ lf4¥<> 
<*¥4tC4 f4lN 41 ¥lf Vl^fS 15 
*l!t44tl ¥41* 4*11 C4C1 4tl41 Clt4 
fi|15C44 CTO Ifiltl ¥41 TO4t 4*ll 
1C1C4I iflTO TOfl* 4l¥&4f4t&4 
*m^T« 4tTO 4141C47 *TC4¥ lltl *1 
4^441 3p{Bl tlltlf (Genetic surgery) 
W TO I CTO 41 **ltfjtf (.Tissue 
culture) t«f¥4 TO TOW tTOi 
f4C*t4 41C4I 4?t4C¥t4 41 ¥41 « HJ4 
n4*l¥t4tW 4fll ¥C1 CTO 4^4114 ¥41 
4tC41 illflTO (Embryology) l«H4fn 
¥C*I «jfllt4t4 4jto 1911 14f( <flH' 
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cnc4**-fcfrt«, 1971 ] $ qti* sf*(tc^ vfa* 


iltcn f®ft^ 1*1 ¥« cici «tcit*iif 
ftfti «jfasi 11 fi^isti"*!! 

¥ii citf *rtci *rfi¥f«i® itn ^tr«f i 
W fftlltl ¥C*l ffllt^StC^ Itltfal 
« fclfo¥ fCl* 1? If flfl Clll C1C11 
*P$f If ftftf ^tcf CflW Ufa* n«T«tl 
sici il*i itw* «w fcvftfpw n u 
f¥f ftltCl ftm 1 <Sll *F*1 f-te 
(Test-tube baby) fevrlfi ¥lCf sat! 

*ic*i fill itici —if* nftfr« f t$i 

C1&1 ’IfCltll ¥C1 I lt*Cll 

icitficfi **uciti, cf*. l&F® «iff« 
f^iti icitsfa *ti cw* itcii ci 

»J1C* *ll| fill ¥11 llltll fatfftf 


fSJfl sftltCTl ffatftf ftWltl * 

^l«*far¥ f^cftf (Spiritualism) *11 
¥C1C*I faf «tf ffiictf ff C¥tl 

itw¥firf ifriifi ftcf *rtci ft i 
'jFl^tC 5 ® ¥(tf lt*C 1 lt*tl *tlt*tft, fff 
«rfwi wr *tifa i if ftil nFuFf i 
ftwtCH flt¥ftf fftffl « Ifltlftl 
itfaci ftf fft Fiwtiftn Wi- 

ftlttl ICI ftfiltCl* ftllffc 1W 

*C1 ItiCl 51C1 HI ftf $tCH itfl 

fftitcf cici ci n in wi 

$tU 4C1 fww, ftl fltlttH ¥11 
fticf *h—- ftn, $tit« itii nitwi 
fit I 


*fiwtcii $fo*ti ututi utitci i* ciiitit nftim iti 
hi fittr® *tf i F*f f■ titcn icu «tiwi iti c*titi ? 

ftftftrt ¥11 lt*1 iftltW Cll W *lft ftlftfa *N I 

/ 

ftfWtft Cl C¥l»ft ftl^fll fftft*, HPIWTl *tl Cftlftll 

ft*tl*l 11*, <«$ ff lift ftlftlfftll ftftftll Flltfal 
ftl fCTli flfatltl itl, TB 11 fstftlf ‘ICICI C*tl ft* 
*tcv *rtw ii, ft*t« ffiti fftitf* i fii ici *ti ci ufo 5 
c*iW itiftitw, c¥ii pft in *rft*tn ici i «mti *i fftr® 
*fci i fhfl ftitcn ¥^*ft, n*f in frtittfi uf ic * - 1 

ftstf w nfhsf 



*tfiTOt*nr ^fw^s 

cstfSpp* 

rMct* «ta$^ff*t iw ftffeg, ^®t«i ftfas i <stm "ttilftf 

ftfsaj at? toS I vefat 5 ®* 5 *- «W1 ®itvffo* troi, taflR ^VmWti 

TOto for? *rttw ori *tw, «it* f^R «e c^t* to* «tw? ictct i wftTO* 
c^tlSs *v wr»ri ctftSMM'eirr* «ctct» wt* R«f r* c*ft$t c«fc* *1 

*tCT* RftK ^*rsftf«, TO*tfa (Tribe) *1 *CT R«11 I *1. ^WlMl 



ctct-IJR *tR* «wi Pict (f «ti i 


RtPhtiV (Aboriginal) *CTl RfefTO *CT miW *tCTI CT RWTO1 ICTCT, 

*tff I iRblfTO itTOlfcw *1 «ttPlfTO CTCCT Wtft? TO¥tV *RRtW 

C^W ift* VtCT* *rtfc* TOf"fTO*(Sche- _ ~ 

duled)l*twtfa farm cto*i yj *tc¥, ' **$? fa*R *wr» fftftn-19 






1971 ] fc*twtfe 565 

<®t w «wtt *tf% ?i nwcw wr «tflin 45 ffcnen fafas [ cwg, 


w n*p»i wtnnt? «li ntc^ i 

*& fcnwtf* entile?? wr*r«? 4tfan 

ntfrfl (Autochthons) 3t»i «? cneit 
ffl €f??1, ^11*35 *tltl ftt 

4nn m 4tf?n 4farr*ft i «rfatc?s cm 

3f 4tWt? 44? $jen? nsi^t? (Stone 
age culture) srfal nt'Q'Sl 

enrm m cm ^tnm «rf» wtn 

¥iw *ttf? cn, 4t?:$? mntntcn *??ten 
4 tf«rn emit ?i n«t?f? 

ft«i—443-ftfn® 4tur 4 mfait? fipi 
sftmtat? er?t? 4?nnm 4te?? 
c?& c?fc ??t®i nsntn? vwn?, 4t? 
?C?C* Fwt? 31 ''WTJ? i 

?tnarcn <stt?? 

•tf??^? nnt«f « n^fc? wnwnt? 
ftrfffcitti fit? ftc? ent fn?t?*f)^ 
«?\c? ntm? «ft?cn 4tf?n ?fi-?j=inl 
*n cn?i ntnc?? mfo?tc33 ?m ?tc£? 

fof? &tC?3 (JW ^nj'a 

C*fa? n?73?t3 ¥1? 4t?1 ifhR- 
ntait? ntn felt* ???t? 4?tn *rti i 

4?nc? 

f%?(5 4?tn «ten <®tn «1 ?t? ;— 
(l) fnntni n^e®? ntmn cne? 

*£? « fevr-^ttn [ ®t?„*ii, c«t£, 

4tntfcrfn, ntm, %fo, ?tmfv, ntfon, 
41X41, if§i, cn*r,&i ],- (2) n«fj«f<rs 
4 C^t^rt4tCC44 ntfu w, fawtw 
TO* 4tW, fttf?, fe$«|, lt*TO» ^4? 
«tnt5 « W4wn [nn, f?t<, ntf?m, 
*4» nt^stn, 'Sat*, cnt?i, 

$tw, cm, c?tn,44?, men?, nftm, 
54 4ffa}; (3) TMtfWI «tft< efin, 


c?r«s, tiiivsi, ^n®i, c?ifei, ^hwi, ?t?t?, 

] i <av ntf 4t4l- 
?t?, f?e4t?s, fnfB 4*fa ^«nt?tnj i 
4^rf?5 ^f-ffer ?c*ij 

«i?*it*Knfiiwn i 4?f4 enntt? 
^cit? «»t? cniii? 

ntfSin ?tr®sts ^r«?n c fii 
cn? nf?e?c*t 

(Adaptation) ^StWI 
nt?T?i nf® ??t? 

cbcw nifS^ ?nci c? s l i 
Ws «tc n 

hf-I^T I *nl ^*T4tf4 

entiles «nt?fa® n<5t m^n «rn^i nf?itn« 
fen® cntii fip? nfie^cn ntn ??c« 
^inr ?e«e^i nstfn^ *5 n?n entil« 
f?«r ftffti «tn?t? «fcw 
«t^rtnT?? nf?c?e*r newtnen ^tent? 
cb^i ?3d i en ^f5?t4 ne«iT ?e«* «?tl- 
j5?n'®i, 4t?4?n? 

4t? ?tfn?en wn w ???t? 

Tt'Btr?? «fe^i i fi?. 

nfimn—4?f*R ^ nt^tn ^3115^ 

nt??ne? nf??tn^ 1^1*?! nt^en? ?te? 

/ 

n^taf? ^?t3 ??e ,: s ?e?f?n i 4t?? 
nf?*n ?t3i«tC3 enttn® ^e?f?n i «nl 4tw 

nftnt3 ft?? 4 ! »tnn« t?tcn toc* i 
w ?t?-?n» s?f sntnt? n?tm? 
snntfn ?W 1* 

art4-4rt cntii? 4tfrn cntil^fnc? 
flt5tn ntf?e«J TO ftntn, -t?? 4ff3s 
4tmt? ??i nc?e^ i 

43 nt?i n?c«r «wtfn^ ?i cn, 4tfrn 
cntilnfn nt?« fame? fnfwfc? Itwtf 



566 "tflfa wm W ftwrt [ 241 9l-10l Wl 

«rttn cncire, ^sitfr arti ftfaacntSi? ate* f%(%ir c«r%« wntna ?nc*i atfi 11 
weaves wnfofts ftn m i art nirtitcn atw ttrttffca*, ia i «?teai atw 

nan fifaa ntfiri cntii* afanirairt'e nwta cam— 1 ntfrt f*% atatcas ante?* 
can nftatfa naj an ^rti i wrt?i nfa «c*i «nna *tffo> i ntfnn fcnwtffc* nw* 
ijai&nntfait Catena fnfarwijrt as «nft asft ai aaata wen ftrlaatca 



*afi> nncaa fcviwf wtfaart i 


lt« aft, Wrtrtl nfa >|f0C« ntf« * 
«, CaWtW WTO *rtC9 etc? 
fa^caa wsaal a«« naa $taf*n i caan 
wnwfaa ajaata na.natca? wat* cacas i 
wntnfta ajaati can art, ^afea? *ic«tT «w 
wan catfc atai anfi ntna ac«a, sstcaa 
amft <*lita i ifcfUtftvtcn 1?rcin 
facwcaa nata nfwtnnrt wet naten 
nia awcii wfaft wtaaiaft aim*? »i«j i 
ftft wirt fintca fafai wtcnrtai m n®tca 
wfilrtu aort, f«ft nrtlt ?t«n (Parha 
Raja), $tt* *ltltlT aiWI f^PI ftntft. 
jjana caaart $*<, <Su s-ara fnntfl t 
ilff, nrt, *ttc? a ati wfft. 


js? nan fcnartfe citHi icv nrti fcnpi* 
ft*l> «jf®c?^ flltc? anatl ¥??t? wentn 
entst*, «tca« wrtnatajrt wfalB ^c# <imfn 
WtC? «lt1 n<*f5? WSfSCan wct>cw— ! ate* 
Wrtil WtataH (Aryamsation) acn 
wfaf** aft I nntcaa watt cac* * cart 
cart fcnwtfa wtwi rttirriwtl (Totem) 
aten c? catfna (Clan) nfiw fta» art* 
nfta^a acl?c* i cart cart fcnntfa* awn 
cfetcfci; w<rt $ fcnatfaa nw wtna 
$n ««* wtnafei wrttnr* cntwinwi 
cn* nan *cn* cart catnfe awnca 
cnrttnai icn at art ac? ntca, 
artrt atai awn anna nti m w 





£?*£« cm* tstc* atm at «rit4 «rt=rt? i 
On to c*rtrm c4t* «rr*t«R *w 4«*n 
c4re nta—cro *i, w mm 



c4tWHp w*ii wf 1 


mi <m ftn aitfta *»tfi 
fe*T9 fag fag ffatftwwt t9t (Taboo) 
*fin «»fafa4 ^ttvnvf* c5?i 
fnm i 4tr*t4, to*i c4tow c4twii 
414 4C44, C4fa 4134; «f<fc 

fkx *wtwi tfMrftl 4lCT C4 C4fa> <4C441»1 

C4^ ifir i ^atfi stf&4 ®4tC4 «tc* * 

TOtCTO fpw (Clan) *lfl5tw ft*TtCT 
4W | 4tt4 ^stsi stRww 1tfO»!T 

1T4 firs Ftf I 4K1* 4*tttW4 

fafaw mm fa 

TO*tm *t4 *n m i 


wi «rm *fcfr wf«r c?m ft* i 

44114 4&1 4£4 Ittwi 4C4 (4, cmrtw <*l 
fi TOffaw mfetf, c4<ctt4 «t*i 
®t4C<®* jmn wifi c?tf toC 4*| rnfarcfn 
4 fro >W4 w«i itttcfe 

<®t*i TOJ4F fi ncftTOtw TOtfaa i 
«ItTOl 44 C4>fa4 OfflW^l TOtf«T41 41 
•jfftfrrti « >14 ®nfw f«fa, m# iw 4$ 
444 «rt¥-nrt fi < 4 «fa 4 ^fa* 4 sii cm 

Iff I C414 441 4tf, *TT4-«rfa- 

C41®4 C?4* |W 4tft » Iff *J[Sf1 fl 
fltfSIW, $t« 4tC4 ®*4* 441 *4 flffaTO* 
44FI &4 4t» §MC44 «44 TO TO5 
44rf>T^fW Cf4v5l ff^4 *(4t* *44 
ftfafil 4t^, 4*1, $4 

fefTOV «Tt444tail4 4^faf 4f*f'C4*l 44 
4WI fa44t4 I <4ffTOtC4 4^tC44 fa^ftffa 
4i4r «tt*tfa 4^fo* to* 4 sn-oi! 
(Cultural traits) 5faC4 Wftf, 441*14 ffa 
TOW nc^-“4tt4 TOW ^fa-TOtl 4"4C#1 
4^f®1 C44-CTC44 (Acculturation) 

fafrf4 ff*TtC4 ft4t4 4f4 I TO C441 C4«, 
C44tt4 <4 444 ^*f4ftf« Cnt® ®t4^4 
4Vff«4 Jf4I C4W 1C4 4C4 C4C4, 4tCT4 
4C4J |P1 $\$ 41 $44t4 <it TOt4 ffWtl 
4C4C4, C4l 444 ^n5ftf* ^W4 «t4^4 
TC4 ^4 C4t4f4t4 C6&1 4C4C4 I 4ft4- 
JtW « *ff4"*ff44 4’ w 1t^4 Iff <44 
ffC4 ^t4l444 C444 y? fl4 «d, ^44 ffC4 

c«nf4 44 ®nwtf« 44t4f« fiwm ff^ 

414 4141 44tC«f4 *nrf9 C#^44F 

®4«rtf44t4 ^4^4 «TTf^ 414 4flS4 
c>f4t4 «nt4 ntt i 447*rc?cm 
®4WtW|l C4tt®ef4 4t434C4 TO-4V& 
4?tf*r5 (?) n^4f4« *im i ^ftw, c4tn, 


568 4t#f Wt**finf* f 241 ff, 9<*10f Wfl 

1*1, ftwft, ftiA "811- ftf TO! <Bt«1 Iff fl CltfM iffWtl 

f Rf Clttoft crtf TOT CTO f^ ifttff flf, felfte fl tin ffH flf a»f 
wfc <w wtfe fw fftf ifHi fftfftfrti wrtw «faf-Wfi 

Tt^itwi «ft* fciitfa ifftm *«t fe«Sfo fw siftw* cfttff «rtftf n 
cf cittff ffen, «ttf ntmi spjwtwi i«f <elu fare ciwfifi 

felftfo (De-Tribalisation) fw ifef «flfnsftf fatCffl W« ntllfaf 

fiWwffti cw—■*ir«8tfCTf ‘»rtfuV fin* fifii f«tf fnpitwi fafitif 
ntpfti*, ftfK fwtsfw ♦ffftft fci- «tu fain viftf fw fif i 

fi^f i?tffft8tf eft* cftf ftf«if *«i n cft«i cniSif vitro fafptffa 
ffifiB. nuts *ii *fr* fan itfi nIK m <Hnr ffaftfe n «*tfaf , ®i ifrejtlfe 
ifa* fftf ntprmfe wt ,j itfi w* *wi fPntf i citn fenartfa 

<*tret»rci <wfawtw cirtlf ft niff n« mim ffre rofr- 

Lcfi«ftft ntf% lrc*t«i <4ff5 ftfti citfi faftn iftto ffftf 1* ftii i 



f?t* *i fita itw feMil*® cifftftlf fttft* titv i 


citSn *ft6 fciwtfaf ficfi cf «f« wtn Mn « whf ntfl ftw* frfw* 
(«v) ntifti* fife. «tr» ft* artfil fro ff, ftwiff c*fe#t 

«rm u nHforoi ftfi fff tom fi cfwft fro i ntf %w*n n f^lt 
'•vt'ton fefoi ntnrtu «ttff ftn cw Itii *f» **%* fft iff 
iftwf cnf «rwi ntfff flrnfli, ♦tcff Hlf^ itwpw ww i 
«ntfif *s=r ftm owfartw nf ffeftfe 


C*K*?I-45*tTO» 19713 $f*T3 569 


nt** acfci orfvtre f*im* at*i « 
w’matwi 4t1>r<*f$* *ffrwrtt» arn- 

C*H *ftt^ CTO I «t*<®t* f*^ atf* 
*rrt4»rt*> ifa$ TOt* « *mfo* 

^frotn* at* *c*rc i =ft=n f<cw ai 
&*icit* >TOt*r* a*Ra* to $cto i 
1«$ *t*0®* 1TO1 <4*41* aitC«F* 
VtifWl ftt* <*tC*lt5al **i atca, w$ 

4tltTTO ¥tw TO^fo* 4$ f&35 It* 

it* TO | 

*i»rati *t»ro fe*r®ftfro* 

toj f*s fo% nfia^a 'artc 3 r i 

*m*i to* *»mt* 

imtft *$* mate** <stf»rci *iit»r 

fin 4* to 4eto <**c=n «r<£if«? 
¥t$tC11 41< Uf¥»T4C^ff CTO'CI** icfrl 

fen*rtR-4*Tfi5 4TO s’mta amrtft* 
nw tot* fi^ aTaatfot'e ^ *r*»i 
*ito cira *3? to i fciwtfe *w\zm 

Cl ^fl^S 4*hfl*F IJH&t 1*ITO fl*l, 

<sta artitwi nf*af4<® to itr* i wtti 

Clift* 1^ imt* (Barter) faflllai 
C*s*ftl6l fl^l, C^t=f 4wMtf 3TC1J* 
to 4*r* TOt*;?!* area;* *itfci a**i 
stoi, c*$ 4tfro ifrotw nci 

lt**t* C*T^ftt=T 1*t? 4<%»IJ* (Cash 

money) fipr 4*11 <®t$ft?1 TO1 « 

iwumTO aftaiitat* fafai sapreft** 
4wt*R« «wpp* toi i 4TO c^W=r fro* 
fci4tffc ^att** niftil 
TO 4t*« to l sito 4<?f$ frwfs* 
wRxi t*»tti *i 4®t* fa*t* wi« 
trow fcnitfe *it* «rft*f*<® i*t* csfci 
TO fti vefcTO *tw fs*t5f*s ftwn 
fcvti * 4twn W * "rfw 
8 


4titm 4CH¥ eft trtfttvfot faoii 
'stx* iwft it** c»ftti fen8ptf^-4^7fl« 
wwrfSi* ^afaft* to *t*i 
n 4mt*x?a fe** eft f*6*fyt fro* i 
V*’ *«** ^f5-r ntncH cw wtw 
^t^fscarf tefeew, >rc*r 

’iw ftf»ar cnt§} *i steals *it^fic3fa« 
^»t^5 *if5i^4 qrtflsi #«r nt*i^ 
4tw i8*rsftf« «i«t»*» 4t ^TOrtfv c’ft^c^ 

1Z*1 «fC* "tr*!^ WTI ¥TOfiw I 

*rfa* fVg f4w< 4«rt*r«F 

«tir*4 fff®s «i <mto ^sr- 

^ti f*rc<f rtzw, 

CTO fensrtfatTO f^fTO ¥C4 amt* WZ9 
CA m ^ *JTOtft, ^«Jt5t*^ 

*Ft^^rt* 4 eto ^n* fafa c-na*i stftn 
c^^s, «t*i *i*tt , T i itc?f «itc*r* w «r*jt5t* 
*1 oiw *t*rtr® itcf^i «1t^f 
«ttro »ro<f«TO *1 *!*r<^ 

*1 »Tt4t1J !TO0» *IWCT*JI TO Mfa® 

*m ^t*« ca^ ^vsitstr*^ *c« *itnc*n i 

4* vc*i 4^ *iv*i ortil at arfv 

^atafe? o?#fis5 ifc* fiw 

^rtt¥ i 4CTO aw; 5p)«Jrt»r <tit* 
fem at* Re* 3CTO am c*ta ajfwc^ 
at «t* ^-faac^F ^ Ra ac* faai a^*tc« 
itfc* caat* 411 5t^ toI 4^ il-Trti 
(Bonded labour) «t*0S* ftfinr 4TO 
faf«* ate* nfiftaii ntifv.cnrtt. c«ffc 
4?R TOT «fTOI 41* Wfft «t«4 a?t'®- 
at*r 4 it* tobI ^nftfrost fawtaartra 
citl 411* cina ^cto am ftc* ai 
«tlTO TO41W* 4t*r* s i itfew im i 
4tita mirwft SwwtR»flFKt« ciWf 
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WW tfftfe Sf?*Wf?fir ?f *9 4ft? Fff- 
wt’ft'f ft?t?/ 4??« fewfo iritis 4f 
f?«tfe W 4* Wtfa? 4<tt? ?t? ft? I 41 ft*I 
w« qtftfif «wij *r*Tf ?i it? fttf 
4?< <$f?? w ? >itfti i? i #i "tt*[tf fe*r- 
wtffem 4?tnr? fen? 4fe wqftfaRi'e 
«rf?ft? eft? c?«?i ?? i 4? wm frsnjtf 
tf* ft? <sttf? c? w$?ffef ftftt?i nt? 
fetifi »i nw ftf t? ?i wr fe*rtt? cn vw t*w 

®rti *rf?*(?f 4<?1f«? 4f Rntt? 4*itf?<5 

itifiw, <st? nn *i wi fe*ntffc qitwr 
wtffoffef ft$tt?i ftw ?tn 4?w? 
4faft? qtfst? *tfac? ?t<*it? cnf«n fe*mtf« 
?ftf?ft$? w*i*wi ?i f®t?^ cnitics 
wnrtrfro f ? i c* tfe?tn*t??? fe*f4tffe-w?Tft<5 
4ft*f nn? ffeti? w?*r?4te cnntt?? 
•tjrftf? f??t? ninni nn, <5<r? cnntt? 
4*'® f?twi<5 f?tf?<5 it<s nttf i nt? 
ftstt?? ?fs? ?t?i 4ft*! iffet? nt<? i 
feisncntw fenwtfe faarr* wi 1831-32 
nttn? cntn fttstfi cftfe?tnt«* curt? 
«ttfct? Rftf fttartn «rs««i ?t?«i ft? i 
4fe nn? cqflrfyp fww *it$f ?i gitv 
ntftnlf fewntntnn ntlftn? *ttfeft? 
*f? ntwittr f??t? wm 4tc?rt*i? ntfe i 

1857 ntw fnntft faartti? ntftw 
fatarlf (1855) itfe I Thompson and 
Garratt oft *r*tt* ntftf ?— 

“Then without warning, a Santal 
inundation swept over the outlying 
regions of Bengal, reaching to within 
a hundred miles of Calcutta, clearing 
open the skulls of European and Indian 
alike, pouring out poisoned arrows, 
burning huts and bungalows.. All 


ended, however, as it was bound to end 
in massacre and executions. 0 

1887 »rtt»f n??ff? fttwfs qtfe, qf? 
4?t? ftsi f?f*q iff, nt?r«t?fif c?*it? 
ft&f fe<5Jtfif I 4?f?<BtC? ffetl? *tt J T? 

?j?fl fftM ?tsc??, owift ?t$«? $:?- 
ftffttf wt?« sf^? ft? cwi i 4fe nffl- 
tffotf 4t?f «rtffft=?l? ft?Tt qt?fl*icq, 
qfir«tii ?<iff f?<s f?, f?tn?«tt? fit? f?, 
<5t? flrt?t$ti?i celt? if&i ntntf? wtst? 
Cftf c?qtfe *ftt? I ft*! citfe?Nf? 4ft*! 
«rft?fw fit* 4f fqffef *tt<? it? i #f 
<fe *r?c? ^i«rt?t*r f?i fewffet?? ?t?i 
4i fntartt?? ?fqet'ft“t i? ■rtwftfc? fen? 

q?t?<5 H|#qM i 

?"tfi 'fft? ?t?j f??*ri f'St? 

c?^t? c? f??tfe qq-frpft? ?tfe, <51 ?^?tt?? 
?t**!l CfWl 5f«1-'Bjtt?ft*!t?? ?fl 1895 
qftq? 4fe f???i wttft*!? «rt?fil ??1f 
^tt?rt*!t?? ?<s fc*i« <5i ft*! 4<rt?<s: ^rS-t 
ftff, «rf?ft? « f?tfTt?t?t<f? 

f?ftf i 1911 *rft*i fffeq? f *? fenwtffet?? 
?t?j fttff 5 ® tf*n it? i 1911 ?tt*i 

fenwtffet?? ff<5 WtCfft*!? f? I 4fe 

<®ff «rtt?rtf?*f*nr ?t?r few «ft<s? 
4ttfrt»i? fetifcqtnn 4it^i it???t?tf, 
«rtfi?t?t? etfffe wft*! ffef "ftqt? ?t?t- 
oft? fensrtffem *ti-4^*fr? ?i Rtart? 
qtfefw i 

4?f?«tt? -ftnt? f??tf fenwtff 
rttlkf? ?t?r cftq*i « f?ftft?? ?t?i 
firwwtw c?t? fti, ft*i <5ttf? fitartti? 
*rt? *n ?tftrf ftiftqi ffen -tt*rt?? 
4?qtt? qffa f*f«tftf <sn<5 *r?ft? 
q^f??tt?i 339 *rsc«f t? ?t*it??,— 
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The President may at any time and 
shall at the expiration of ten years from 
the commencement of the Constitution 
by order appoint a commission to report 
on the administration of the Scheduled 
Areas and the welfare of the Scheduled 
Tribes in the States.” 

^t«F Pifaw «rt*i fcn~ 

cntSim teiiPMiHfW'8 

^1 nt* *t«TJW uwr 

«nt* tofs w wt^hr <si^wt 
wfinr fltsii *c*ii fcnsftfc fanR i 
*tfn* taiw 

<wir, Ff^, *i ftutwti ftlft 

*1 sniPw ntnw* *it<jc*r ««** «ifa*ta 
*wi i ciUti* ^ftstew 
faWI Wf* «rT» *W1 'BJtt* «WW I 
fen^tffoi qtre «twr sfa JJ1 sfat* 
^tt« i otrfc mi nfW* 

C^t^f W W 

wfa * ^ fa^ttn* nw Fw, 

O *tW »Kf 

*ffon 3 H qfafwfc 

<** *mn* i ns 

utotm ctw fcnwtfaww nwi *t*ii 
«tn»ft*w *i i fan toi fcnwtfa'nrfi* 


^tnN jfNtn «i *n c=nr i fati «m 

^pnf«r, TJ3i « entn 

*fcw stffcfci, *tqwra nif?4 fcn- 
*tfwi ntw* afto* wi fort**! « 
■rtwhR ftcuts i <«* wij t»I*- 
nta, fnit? ®nsftf%c?9 

nfaa^a i nfatw frf&fcn® wi 
( Scheduled areas ) <cn n atCWJ* 
ntiV gift's wit* fsC^s m\ 
w m nw fcnrtfarft nnjt*tfa&> 
cn n nt»rcn flat « feivcn 

nt'sffa* wi cat* TOffci fa* f 
«t«*w stwisfta *tw *ns 4c*n, fat*, 
wnewn, **t*ti, wtfc, fcfaw, ntafa 
« *twtw *rt* 90 «w fcnwtfa cntt«i 
99,693 arttnti vm i 
fifrn feaac^a ^wtrt ^ m nta 
nstwPwti cw «tnta ndah 
#*WTto« foi^i en cn 
W ^nar1f« f«lW» *ltaiCH fatWW* 
wtF$ ac«t nfanfn^s ftaftn, «twi 
CfS^aata is*r«rh»^w «a^wPrnt vtPwi- 
%9 «rat*i nfwi 
•itnatw ^n«rr^ia^i 

(Secondary tribalisation) 

!Fcfl ntfa i ^ vwi »tww 



ghdd-fawtSl 


itn sfafart At* citst* ^sts* 
Afad Atn f^^i, a# ^Pratci Atfas 
aftis* a# fasti* itsi— a| 5# Adi At?l* 
its c^rc^F stic** ssti stii fanni 
Atstm itdtsrtl dim cit# cit# *11 
Atd iturd A*-#S3i—-st*1 fart At*t* 
ifai* Atn aiis itdtsdi itl a# 
fasts fart is <jfa*tcil sfa-isn* 
A»3J Afaftd Stic*, a# isst *tia sd i 
sstfaf fasti* fawtsfal AS»dt* 
st*l fart At* io 1T f8 arc? itscs* Afc* 
itfi si* At* Atstrt* itdtnn ^ ** 
act ddisi «ifK 40# Ad*l c* 8 !! ns 
srttw 5 cit# act ifai** aPst stfi 

#fF3 i Atstwi csVdwm aaksisa 

wtrt iti** *s*ts Atn, mass sai- 
stfa a dtadtgi* sitfts scastfa a# 
ass ^rtl Ata sit*. na din i act a# 
s* din stfastfatf A*at* act <rtn 
stlw fan iiiaI fas *ffatt©n sfan 
ntw, fai sin *i stain c^9 #vnw 
Afa ^c=n am i act In—’Aitn* cits 
Afa-SfAli* stu fart aI S* act afar 
cits ifllAAtfafA n, itn At^ *ata 
fas Stic* si i ailia* cits csfassn 
Atstna csrt asu si Atiai s*j aft* 
star® ntn, di| fasti t5 Srtfan* ** f 
fawfstdl C* dll s* stall fafas *isl 
si* inns, ifa itartan *si *ta ca, 
si fas did si* *ft*s s^fa® a| as- 


*fa[ At* Aldtsfafal Sd-dlfa*! 

tostfti nafai-faatota stfts an urn i 
scs ai s^c# Atstia* stasi casa "t# 
ICICI, Cldfa ^Id-fa^tCdl cstfsi If»l 
scssita scs vsa: nfast* an ^cicii 
SdtitS i apfa-fawfrtfl tflddStd «iaisfart5 
^fafai «trt* &5* stm 

si* i* i 

d^dtrt rt ststi istis st«di csci, 
<®td ^Sd fa#* it* Sfl^fa Aistfai 
fas4s, StfrMi stdl «rffad stitdJ fat* 
dtfartd (Danien) A^d CI^ Cl# dSCIS, 
Jdititdd sijid «Tl*rtt8ll 
d#dts sint* si* itdtn itit 
(Flying saucer) S"SC# ASSltrtd drtf 

csl S«Jld AtdtSt#* *rt ***td C^l 

Cf# Cl# lid 5CSCIS, CddS Irtfld Sltsi 
1*1 irtf *#dts dtlrtd fa 

fas, csl Itdtrtl dp* (Missing link) St«dt* 
dfiw i aI ssitifa® ^dwtfairt* 

IldCI-I Irtf« *1 #11 Bflt d« 
fas si sAsfa **i sin. c* s*sc# 
ntddTi wtd strt i sn sci *ft*-f*wtd 
« Sltlts SCddTl CSCI A# Adlfad fas 
#i* stidt* till idi csr® sti* i 

<d| #id st«dtd rtli mn irtti 
Atd 2000 did strt, dds St^sts 
(Lucretius) fa!. SWPK. it*A^ 

«StH #St###l Ad fa#fadtd fafal. 
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wt? to TO *«t* cm 

TOflwn cn *r®TO ?* far w 

(Aristotle) T5S3R*! (Spont¬ 
aneous generation) *t«TO c*i *t^TOf?*l 

ff|Pn I *ti to. nrf< cto^ 

«rtn*i-toft wto« *& ni ^nni 

■TTO TORI (Pasteur) wffiftH 
TOTO s TOt*- TO * fWU (Sterile) eftflf 
osi vftroi *11 ?i sfl! nftrew *ra to* 

TO C*z$ Oft I f5^Tt*T (Tyndal), ?t*fa 
(Huxley) et^r fawtffal W"R. *fasf TO 

itttaft* nfiTfo« fMtroi *!5*i $TmU 
wi «w «i ftzi fin *|Whi nto*- 
*h cto$ *$TO tow i 

1928 ^TO*f (Haldane) « 'S’itft 1 * 

(Oparin) «N*r 

fNtvn to*t, *1 *r$tai-fsrift*ti row 

«K»ff1 «tC^T I $tTO CTOf* fc*»i 
TO Wrf ■WFCfS (Darwin) « 

»lt?tFfl (Lamarck) I $iTO 

=jn ro to, «rt*fw 

Tv\ w *r%®R, ft* 

fftatfw*, ^t^i^rrsR, ffim ^jfHtftii. 
*** f%| TO to- * TOTO^® I ’TO- 
«rft TOftci <*ft ** to nrK fec$ ^twrn 

*Rt*WI ftfetftotfaCTO (Photodissocia¬ 
tion)« oFtntfTOi ftmci «rf%rc®f=r 
TO— 5 n* ^TOttTO ^«*t=r ww« *1» 

fro. « TOvPn TO* ftfTO <«* 
** ^ c«fc* «ffa* TO fsfs'fft 

ftfeft* * c«rtf&TO wrcii 

(Urey), TO* (Bernal) TO fiwtTOt 
ftiti «r*M TOiwi to^TO 

ftfctwftlt (Photo-chemistry) « csft« 
Cfftflft (Radio-chemistry) fTOl *TOl 


•4^ fTOlt*?W TOt? **<* 

*Wi I 

4 cw c*r* *rtf%*» TO TO ro, ff* 
=tf?to TO** *T^t=T CW <f? i pi ^cn 
«N* c* ***« 4ftf** c«rt* nopft*, w to 

&*1 I 1806 *s-arc* fTOft TOtfe (Biot) 
«f^ «iTh c^, m tefi i 
1834 c<rt* 1865 n<^ f^f«w 

toc**i ^vtfnnw fii« fn^t® 

*nit< i «•! 
^ *i^K TO 1 

-ar^^nr^? wfi« tou toi 

ftfsai ai i f^ *rt«« *t?Wrt pi»! 
cn. iS^i c<fc^ eft* <Ttf Win «rt^N «?Ntl 
nte»l ^11 

niWhr f? f*ti 

ftw cfMJtrttarrft, ftfefinti Hitn.- 
csffSf (N. M. R.) I utrotfe" 

C^ff*f (Mass-spectroscopy) 4ff 

Cf\nw ^ftRW PT >R tawK 
nt«n cro, hwi «itci nrmtf%=f 

^CStft^si, S'AntTOT 

(Aromatic hydrocarbon), e*R»t (Phenol), 

^irfs «ntf»r®, wtto «utfn® 

(Amino acid)—c«ftof 
^ntTfsi ^c»i fanfra fsr^Op^ «ntfjic«9 
f^l fentrfr. cJtwtffffg c^Pl¥ 
n?t< i vc?i ^<11 Trtw 

??? ?tc^5 tooe i 

^W?i H* ci:«ftc^«i (E. S- R.) 

•riPI'fti «rt*n cto c^, *& w 

w* fi»tn TO cto nfvti tTO i 

¥c»i n?t< <x fc^tfros 

ore? to ?rt % «ti toi *rt«ii i 
«rt* nftvtw cs^i to «1 TO 
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fc*tfrc*s *t#cis iftcitcfrh C ,a 

® C l3 -J]1 itlfa* ifflltl fl«TtS«|l 
*tS*l hw itfci <«$ 1**tt® ifcffl *tfs 
ClC* 11(< fa* I 

fc*ff*f'9 CfC* It'fill 414 ®1T $t^t* 

i*t*H fcsuts #>stis urtti *ci* ft* 
nt®sl cnc* i *ti urcfrtsttsrif* 
(Astrobiology) <4*|S 1*1 $*f fie® 

scit* i ft* ^rftsfa sftcs #>sns *fa® 
lie# stitt <11* itftcsa *lc® ci$ i 
c«ttltiii ciscsfcsft fawtit Mrs 
*cstt«»®* a*IS nitafi ware* tas ita 
*foc* s istsitj* ^ stitt *sc® cicsc*i I 
lt*ftl> 1975 ft-itsf ®t$f*4 ifafiHts 
ware* itssts ah *ci, ®tc® ^ arc* 
c*ti itt* f*n, ®t niWt *s4ts 
n*ftfa it*es i itflcn itesift®, 
*sutifa*ft® sr^fa £*4 stitsfi* 
nitefs ifo* nt«si cit* i ®i etc* 
ici if, i*t*tcrs if® ft** nfacstf® 

*CfS ifa? in i«s, ®n #>41 ^e® 
Stltlfl* ftfaFlt* *S1 l^ft** ic® 
itca I ware** *jkrtia ®tnit<*l 
lfts>S C*CS «ttf 50° *4, lt4*13C1S *w 
it® 6 fiftsts ® ®ts fcntfti *#ts 4 tii 
*tfi icn-® ®ft-isrt^® i *csft«s*. is* n 
**fl? *t4*w ncsutntcs teft *es 
*ftifa*ft® fofs *st® cicscwi i 

1975 fi-ics? *tB ®ftft* l*t*t"tltl 
Ifl4> etc* it*n *cs *cs* iti ness i«; 
ware* irtc* itac4 1 ®ttfs**l5 itici 
1 #>« fen®j*i ifti, elites ®si *1 ® 
*it*4fa* #>ii it*i wi iti«fat® 


#>C1f Hfft, *c&tfit*fii st^fa 
srftwi ifctsts itfs* cf>n stars, itc® 
wart* #1stis ifas tie# itS* stsii 

It'Sfl 1*4 *f i 

<t# 14 1f>*l-flf>*tf ift i®ft 
\ Stftft® *f cs, watt* #ftss ifaf ci$, 
®^c*ti fti f*i fa n, Cl stiff iititi 

1TO *t® ltfC4t *11 ®S11 f Ilf® I 
ftwtl> Itltcif It®, 3*1 f®4 It4*1«t1 

*fj|f fttn, utcitfifl, *tfcstt*i «i*4®: 

«f#tf 411 ltt*l fl«tl> C*ltftlt1*4l 
(Ponnamperuraa) ^*lf®4 *ftl1 *t1*1®t1 
1S>*1 *tf ffelt® ®4»l lit# CltftH. 
ftf ^Itftl flit 1T^t^1-®f fill I 
ft«t*l *t^C§tflfl1 srfapitf *Jtf*tdt 
1Itfll®f fit® Ittf I 1972 *4<, 1973 
1 *.-*t4f nt^^tftf ** ® ftt ift*tiiti«fi 
f *lf®f 11 cici iti4 I ®tft« ft I f*8 
®4J fit® ntft4 *t11 *f 1 itf 11979 $ :-lt* 
lllfttart* iftffa® 1*t*tHt1 Ititltf 

nft*iit« fcfcii #>4tia <®t® 

14 nfwii c®i ititcif ci>f*ic®f 
1t4J^*t4*t f« ftci c*tit« #>41 ®rtc* 

ft ii, ®ta *ftn ft *itii nt*fi itt4 r 

c*tf5 c*tf8 irtlt* 4*4 qjf c*ti® art* 
ift i®j# i*r #>i itt* its ®tsi if* 
c*ti it?®* ntitf, itisi ^ft4>i it*f 
f* *1tl1 Cl It*® 4ft® itftfl Its 
itittis itittil c*ti it*« f* ®tsi c*ti 
ft* its r ftfts *ft*i ® ftftsi **ttii 
Stft* Itsi fttf-®ts Cft**Krtfc #>t4S 
*ts*tsc*ti^ si i*t*s *r®tft* 
^m-ci srefs fe*s cuts r 




«rtir« 771*7 




TO TO* ft* 7*7 TOf®7 fen? TOtW- 

®tt7 ftto to 7li?7t* cto-to cto 

*fat® *t®i i fa* ft*rtt77, facn^ *t* 
*7ti*-ftsrft77 wrotif®* nc«r *rc* *t*7 

¥tw to* tori* to^t® tow a, «nrfa* 
wtftor wfaft c*f ®t* ^frrotat* 4ti 
tow wtwtfft «rt7tw7 fttsft wfrtt® *tti* i 
?* toft* ««, «** to *t*t*, to wfnftt. 
sW, w to tortft »itodft aits?* to 
tftw tott* toom **t® ntt*i to 
Tt** toi wi c*t* wtfT'tf®* ftnft** 
to «t*f®w to**t7* ¥®tt7« ^n*t* 
mi TO*** <*to TO<s?l *fro tott* 
tot** to® *i i to* TOtsft® arc*r? 
$t®i*fc TO «t?fas? to**t7* *c«r tm® 
«tfat7tfa®t* *rt*n ftt® ntn i TO 

<jfa7tt® CTOTOJ1 c**?'® 5 ® *tt* c*c^ 
*t*t*. ®t* TO *t*w* 7tw-rowi *TO: 
«r*fc TO tot* i »*to ftotftor* TO 
*t*c*i TOftr*1* *tw wftotott* tobw 
** 7t**7i ftrrowtt* ftwi **t® to i 
®t*t ** *t«* TO i 

ffti* tott* fawtt* TO tow **i 
Ttf, TO fciwtft* art* 7t*7 $f®7t*ft 
TO* tor* I TOtW TO TOCTM 77t® 
cTO TOarrrt* to c*t* *ttw 

wTOt** TO*t* toft *«ift *1, TOi- 
*ft* tote* *tw to?W 7H* ft*** TOn 
tow* tofti totwwto tot*ft*>ft** 
*rhtro **i m *m i ft** *M 


TOtTfawt® csrttoc7t* *t7t*ft* «rftnrt* 
to®,to TO*i c*ttot* tow TOti 
tot*! 3r%® *wi 77 , ®t**f* to# ®to 
TOtt* ( Coagulating bath ) T^TO^C* 
*ftt* TOtf to*7t*l7 3ft* ftfto* 
TOW? TO*r*fe *71 *7 471 TO 71 Ctol, 
**to *t* 71 ^*t*7 7tlC77 **** ft*Ttt* 
*tTO* *t*1 *7 1 7W®: 4$ toft* TO® 

^*C77 7tttTO *t*l itftwi ftfJf*& 7t*f* 
CW71 ftc*WI fa* <*| faft7Wft *7ft 
TOUM TO 77 , *tw <*| 7tl»T *1 *ftw* 

TO** 7*{§7 *«l to**1 ?CS* C*t7 TOf®¥ 
TO»7II to 71 7jtflf77t7 C*t* TO* 
TO*-C*f7 C«rtl5* ( Single-cell protein, 

WK* sep) ft*r-t7 to *t¥i «*^ to 

71 7Jtf#f771 TO7 77C77 *tWC7I* to* 
TO[f7, 7t7 SJ* fe**7«l *Wi ®7* 71 
cnt§tf»!7tw* »**!5 ®7t^1 I 

TO*-C*t7 Cfltto. *t®1 C7t*ft*tf S t« 
C«trtS*, TO*7 ¥*7R TO **71 «q| 7*C«r* 
TOt* »Tt7^«fa *1"^# ¥tW ftwft C*t*t*7 
7t7J ^ ftTO ®tt*7 7J7TOCTO7 

«t*lt* TO TO ft I C»ft >Tt* TOTO 
TftWfl *»K® *rtft, WTt f ^t* 71 *t** TOW 
<»7t7 «17t* ®f**t«l* *tTOlft* *1t*7l** 
^rfa ^t*r* c®** ^0 nr? ft i fatoft*- 
A, ftotft*-B **t«W“<*« ftitfto, ftw- 
JFTtfT*, ftltPRf fttoftW-C 71 ¥tt*ft* 
WITtftw, fa^tft*-D «*71 TOtW fa^tft* 


* ft *Jt*l*ftl C*ft*Jt*l Cfti, ***to1-29 
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Itlftl TO * f*TO [ 241 *4,99-101 


wtwwti irti* itci TtntTfta 

Site* 4*s to i fttoft*-A 499fwWta- 

D TO¥t1 9f<frf9t9T (Margarine) 1t¥ 
9Jt1*4tC9 C99tC9l T9 I IfBfaT Cfll^CT 
*{5 4TOT 199 99Tt® 1CW B-f4&tf99- 
cwitw 49< «rt5i cn«ftt« ^tc*r* 
it*9ti ifiT we* 4i c9itc*rt tt i f*&tf99- 
C wtwiti wenwt*® ¥9 Tin &9 ki 
4*4 to 49^ $t*i it%, TO? 
tT* 1 * TO* «IP? ItWlllTO TO 
C9lft9l TUI 19 ffcfetftprT 19r^t*9«l, 
4ttfT ¥tf*lt1 4tf9¥f9 49* TO¥t*4 
¥9 Ttt9 4ftT9 4TO9 fclt9 tafal 9*ft99- 
ftsitPlT <¥{8 ¥f®T I TO* 

taNWrtr Cl, TOftTT W> 5 ? s T¥ir«1¥ IClft 
4* jfol 49* fliftf** lt¥lT TO® TC9CT I 
TOnl taw ¥91 tot, nirtii cfi- 

wftC* 4tW¥t1 1tfc*|SC4 fifctfll-B, 
¥Jtlfl9t9 « Cltfl C91tC9l T9 I ^9 ¥tl1 
TO WIltltTClT 9W WTWTffllTR 
41*11 Clt¥ TOl, 9f9| C?T9¥t9 Wl* 
4dtW*ft9 1^¥T fcltftiwfl 4tC?9 Ift* 
iff* ifilTtPI 1t9 91 I CTTTWtT ^PC«F ful¬ 
fil tariff tatftf C999 4C9tW9*t9, C49fa 
<4tfS94 iTO iftllPI 4C9t¥91 *fW«J 
C9l*fll4 9t*C9T ltt¥ C4tl5t9T 44f9 C499 
CTH ft! *11 I f*l «tm CTIWfllC* ItlttT 
ittw. fan ¥ci Pitot itt* c4tifo99 
WW 15^ «f¥T? I TO TO9&1 frf C4tlSC91 
91-4 TO ltd I itTO*: 4*ft WJtfTOl 

mtftiw tot ftrTOcT cm iti 499 

Clfc TO wftftl (Lysine) I ta9tl9T ( 49* 
few 3JCUT) 4tftw itt* m* ifiitti 
iftfrlfaTO Itcfl lt*1C*« C4li@C9* 
.Prw« iftlM ¥9 *11 9t*C99 ItC* 


ittflPW TO9 ^iWlCll TO iftftl 49* 
¥w ¥ci¥f& wrtfiw witfa® TOriti 
IJtIWTtd *f*9 felttt 4*4 ¥T1 TO I 
f*i ftfctf99 49 * written wxtfta 

CftfT *$* TO Wlftftf TC14 TtlCTT 
Itlfttf ¥t:*T 'SfTl TP* WMftWl ft* 1 
TltTH-fTWl^lTI f¥ TfTCTT lt*pT¥ It* 
1MRT1 ¥9^5 ltd* *H ? 49 fcTO ftwt^Tl 
9¥C9*—^11, «1 ItPR I 

9*9 *rtci it*-Pr«t*\« it^tfr* 
91 ¥fi9 9t99 4tf9¥tC99 1«9tfi*t 

1t19 ¥C9CT91 WtTTl *tf9, 9t<fP(9 

TC<* 9t«fC*»9 TO* I 9tTftCT 4W C9 
C¥t9 Sf9C* C1199, 1*^F 4 Ttfc§ft9R 
IMWtl ¥C9 Tt*ftlf*¥ «lfap9t9 C9 ^t¥t9 
C¥*tfl* 9* 1t«11 9t9, TW1 *Hi- 
fr* 1 *rbfrfirct¥ iff* ititii*: ¥f*9 9W* 
911 T9, vitfl 4fB f*f «ttf*r* ifr clt¥ 
&®f9 T9 I TO ClUftfl9T9 C9C¥4 iHtfl* 
4*4 ¥91 TdCT I 1884 iftl Clt$ffl9tC99 
Tt^tSt¥t49 ( 91 It491 5C1 91 ) ClC¥ 
CTT¥ 4Jtfl® ( 911t*91 511) 4994*4 ¥91 
T9 I Clt*t* f?C¥ C9 99 1*f4 4T1T9 ¥C9 
4$ C*T* 4JtPl® 4*4 ¥91 TC41, 4tC4 CTT* 
4Ftfta®l f4*tC9T 9CW 4tT* 4t9¥ ftfif 
Pfl44 9t¥C41 49^ 49tft4 **t* 1Tt< C9t¥ 
CTTW 4Itfl*r¥ *f9¥ ¥91 ITWItTJ ffl 91 I 
499 f¥, 1917 4 1918 ItCI Wtrtlf * 9tf¥9 

Tjntdl 4t fent:9C9 cttw wjtfta <tw® 

TC41, 4tC4« 4¥ f9d9 TTlfT 1* CTO 
C94 I 14 20 9TCT 4| 19 19*tT TO¥- 
«ttf*l 99t9t9 ¥91 CTO I ft ill f*TO 
C19 T9tT 4tN WtrtilC* 5tll8 9* ¥t99t9t9 
4*tT-Wt4 Cldlfl9tC9T 4¥& Tt^t¥t<9 

TO cic¥ 5 ft 91 enwarwr 4*4 wti TC41 i 
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CWfoKMTCfftl. 1971 ] *w#fro m « nm* 


«e$ gfa cm at^ftfaa ai gfaa ataa erg® 
gal gt®t i fnftfH <taratg, ^$a « 
osftr* aKtfaa at&a nSWi gca caaata 
*ra ^catgtgtcara atfageaa atcar ^ *rt-sfff%=r 
ajagtagai gai gwato ataa gw* 
c^rtfesr cm a*^ ajg g«*ta atgcaa cm* 
ftnttg am ge®i i fggfaa caca 
to aft atara *gfri n% g* *w aaa 
at*ai at* i w «ft nar (afar* apt* aa) 
cariftraMar caeg fe* *gw* i 

3f»^< a<Htf*® ate** aaa aga fe*tg*«i 
gC«g <ift f^W *taai aaa <*ft ataa 
*tgtC* <w gtgi **. W 4C® f®afe ^fI 3 
fga i *taa ap!8 geai, 4* atatafag asgfe 
gt®tf*g atacaa angffe* esc* fgifci f®g 
wmi mtfagcm ^rctfac®* ^tnftg 
£*rtfj c«rh5 a^ajg gt*a naat^ attg, 
fag auatf^® atacaa gtafag frtfr cgt® 
g tort? fc®* a^Jg gtfa *rawt^L to 
aft® I a<cgfa® 'atacaa gtafag g*/a 
(Molecular chain) gaa® gtfat* “(tat* 
fasgsg* aw *k atata cm cgtalSc® 
®ft-gtc<tfarfag gjtfa®-a*f atgc® ate* i 
4^®ta®caja gca waft® ataa aurt*- 
gtto* atat* cntfc* cataata gc® ate* i 
®c* ncaaat* atgtcar *ft apis g* gai cac® 
ate* i 

W*ft* atacaa faSto apiS m ng I *% 
c«fc 4 afgtafag wwurra ’Ttgtaj to 
n-Propyl acetate, A-undecalone 4*<> 
methyl-3-methyl thiopropionate ajagt* 

gc* wH*ftf®, %6f«i« ®tatacg* at? 4** 
iso-pentyl isovaierate-4* gtgtiar aitcaca* 

^t? gfr g*i at* i 

TOfft® 5f<5 $st* 3 f 15 gra gWfig 
9 


sf^af $aata 4* at* g®jg c^i 
«fcstafCJf 4 ffi*! aw? ^if «w*i 

^5i w, itftcw 

4a ?t*r ca% t ffi ^fw 

^farsf atafca? am caaa 4W ¥ ®ra c’fcg* 
c®aRr <«a aja^ta® «rca^ carytg l if® 
a'f-mcai aacaa acaT n^wfa® ftfrffi* 
4a^ mitfacai mitfac®a« am area® meg i 
«f?gi®fca mai 4Hi afar® ttfa, ?fwa 
6f< 4^:®a ncaaata afa acatfl® tnw 
gai gs, ®tgc^ gcaf 

agcaa acar gRja efaa ata« mg gta 
atca i 

gfaia 5fa a^aatia mtsya’ta ®m 
« gtfanfl cgWg fa®tg\fl ^r®acaj^ 
gtsega! ®ca gfaja ^ttn c«rtflfa 
^«wwg *f:g 4«ia'Q mg atai ®tegi 
c«rtlftgg ^tafag nkaa rsatimg arrt^f® 
gi'Jla 4a^ <gl| a«c*ra 4g-4g5l 
gca w? c®t»it 4tt i 4CgC<g ^ifg«i- 
4tata fgntea c^tfi®! fitfggrtoi ®«fjt*rg 
fa®Ja w 4gf8 fagg ngta *fgta 
toigg i martng gg catoega, 
toa »nta (CH 4 ) 4a^ «}ircatfaitg 
(NHj) aw aaa acaH^ ®tnatgta « 
sttn fttoi amfSii ga, ®aa 4gtfag 
®jttoi 4gact amsfa® gea 

atcgi 4aaa ^Jtfacai ®Jtfat®a 4gfe 
faara fa^tsa g:a afa toe ®taat«ta 
fsa-Fta g^i aca gai ata, ®tgw *«fe 
afaata (Polymer) ai ag«ig 
nate<a gjfc ga T <1 afaatca c«rtf8caa ag 
fcaftij caai ata i 4g^ fe^itea «rta 4g 
H®tfl «ittn aataa*fawta^ atc<c*n (Ber- 
theio) g^gfag gjffac®a nttor %• 



578 "tfOTtewm'SfTOt* [ 241 3*. 93-103 wi 

cwt*tz* (Glucose) & 9«3 ¥t* c®¥f $3 w, fef%« « attffar ^«. 


(Dextrin) «f¥¥ ¥ttf5r»l3 I cm f j?3 3*¥ 
«3¥f5 ¥lrif3ttrgfe i 3tgt33 ti» «rac¥3 wr$ 
<3^ f^fOTl 4«r3« ¥ft¥ 33 f=r i 
¥W mtw-fiwtz* ¥t3lm 3^313 ®ft33 
f®%« *11331 39irs mfr, 3fafc»lt3 *l¥fo 
3 r*lt* *rl3« 3il*t¥ «rw*n srttwi f33«f¥ 
3 n 31 i w fa, oil fafast? 33 fc*t¥3i 
JT*t¥t¥ « ¥St3t¥ f3fa3l3 (Formose 
reaction) 5Tt3lt3T ¥33rfaf®3l|$ £«ft¥ 
WIW ¥31 C3£¥ nn* I <3¥ I¥t3ft3¥ 
¥lt3 1861 *rtt*t 33133-13®^ 3ti?*TC3l 
(A. Butlerow) uq| ¥3£3tW fafa31 $«133 
¥W3 I 


«f*fa¥ 3t3t3 43<, ¥W*T «f3t5T5S C¥t«fJ 
Bf3 C<ft¥ 331 fal <333 <flt?3 *?t3 
¥f33tfl ¥C3I* jfifo fc*Tft3 <J¥* *Tf3*J3¥- 
I ffaw fcnta BfSr, c«rtf5=r <33* ¥trtl- 
3llt§& «(¥£¥* C^Pl¥ ®t3 ft*t$|3l 
¥C3313 1 <«33 31 «K3l*R, 

'Si 3C*11 <rt®“f3'Slf^t?3 &*f*W ¥tfalt?1 
*t3ifa $5l33—3l3 *Tt¥tC¥)T ’I’Tff 3*t*fas 
31TO3J «f¥¥ ¥31 *T¥3 3t3 I ¥l3 <«$ 
3*«lf3¥ 31$ 3¥C¥? *13 4P1¥ 3C¥ 31SC33 
ap33<3l3 3t$-333il3 «l¥fasf 3tWarC3J3 *tfa- 
*J3¥ fa>l1t3 ¥1 f3:»lW3 ¥?3¥3tf3 3ft3¥! 
¥3t¥ *ft3C3 I 


c«nfe=pup« «rt® 

3lff3 ¥ft-f3¥t^31 C3?8Ft^l3 nwtof* 313J 3^ t¥C¥ ¥fa $*> 
C4tfa*rfl 3t$ 4¥¥ ¥t3C*3 I <«t fafsrcfe c3C¥ ¥t3¥&1 3l*t3T3 
3¥ I ¥t3¥¥*l 3t3 '®t^¥ <3 'S e Tt«J33 ^3 <3¥$1 *tf33^3 33 31 J 
, ®t3*rt3 3Ffe ¥33t3) Hl¥ tplfajJM ¥31 C3C® *1tt31 

3ll*f^C3 ¥$T(3¥ ^¥3 31$ ft3tC3 <4$ fafafe 3T33t3 
¥31 C3T¥ *tf« I «fat33 3W *Tg3 *lf33lC3 C*fl|i>3 *ftt§ I ^t3W* 
^3 « Wt¥ WtW 3^3 3t3J C3 C«1t{53 *tC¥, ^3 >l^r 3^533 
c«rtlBc33 *rt<¥j wm I 

'«3tf 5 (^H3 3tf¥3 ffa-tfWfl *tjl-ft¥tcn3 3*1133- 

f^arN) CHtW R w w «C33 ®Hrl *tt#3 «l 3^3 3t¥3¥fe 
¥J3C33 I ^5131 3l33t¥N ^3 »lt3t¥ nf33tl ¥Jt«lf*T3t3 

C¥t3t|® ftfSftl 3^ ^13 ¥C33 I ¥t3*f3 C3^ wtC¥ ¥t3 C3«3l 
33 I ¥*l C^t3 3t3t3 *13 3tf*TI3 ^ f«rf33C¥ f 3 3jf <fW C¥^ C33tf 

*f3 c*jfc 3¥«i 3a:¥ f3 «t^f« cwf^hr *nrft<¥t¥l 33 1 

<& ¥t«n & ¥C33 3C3J ^f3C3 f33t3tr3 «Tt3 ^-3«l3 ¥f3f¥ 
3t«11 C3r® *rtT3 I ¥f3 3)¥t^ ¥13 3133 ¥1*1313(13 «fl3 f¥3 3t3 
3131 BT*11 <3* 3l33¥l8tf 1^3 ¥l3¥ *fft¥t“Ml¥J ?t*lft3l 3« ! 



’twtt* ?w fast ®ta«» ntfa^t* 2f^r« fafe* «ci w *h 
1*1 *lrf CTftrcftr® ^ffe few **Rfyi 5t*c framf® *1^3 v*f, fan fasr«w 

fe«fft$*wifi ^taw, ntfa^t*« CTfirwfcs «ta *nfvt 20 aitaa« 
*f»t* caw *trea ^ wftn* m Rtc^ti W43 »itw aifircfi wfcaa 
^■fw* fe^tfw Rhtfofw ftw sf% Rtwi «avwqta Ttfec«iwi vf-^rfffcv 



fftffta >|5«f ^Sf fasttaa feVH 1 ®! C4ta*W Catw) 1 


cn«ci 1 mz*k ■ tf \\* fan’ fflfawt* <t*-wfo wm* *$1 «twr 

i <s$i t rttwn fW* * «!frfcwn dti «r«ftn tor* 

4? fe^lf'Bl I Ktli *I*[ ifijffe fe® ?? f CTftK*tC« »HJ{?f •tsfaj-faiifal SW* 

fiRfl iRvtf *tsptf» fe^nfaFra ww «it* fipt wto w* iifow ‘fK *m «* 1 
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Wfa * ftwt* 1241si, 91-1011W1 


ciffercfts stfiu ci&tsts fencsftf itiiw 
feintici «ttt 12 sn RffeRti icsstsi 
®tsns cscrfe ciffecii ncis'sjtntrs mi 
cri <zft, mtw «rsti iiiiwn sitntcs* 
itsn$f its ferfei i 

I960 ntcn stress it» « ffs-Wl 
®fes cstsnnci iscri cstn $taw *r4i fsi® 
RTOf CftHf T®fel 11 fes.nt1C1S RCStRl, 
ci fsscs nitots ®tR stntc® Ricsts 
ini i Rfe sitntcs n cii w lists 
w fafi fiin sifts ®sitft w 
tor i 

1964 ntcn ciftrcfl cici rs nfiits sta 

Rtlftlf 111 fl RfSCRS w CS*R«fnt® 

nstets mw i new m Rtnstit tsi n 
Rts* ciH nfsitcs i s-sisnsWi stntsts 
ns Rts® nuts etj.s ste Rtitsts uni 
vesi i rs icnfe iftitintii rirs in 
esc? its i n® ffei sin Rts®, ntfaiti r 
frfnntfei s*tnnc® few iniKn iti. ni 
sj'ff® itft« few Tni% iftiRtfif fe^- 
ntfti« fesf® nfinfa® icscn ®tit?1 
RtS*tftflRtl, fim, feCRttlftll, festi. 
cTtfssi, itns, imi* itfenjt*, fefefifnii * 
$ss R<?f® cicn* few s'ni^n sfrotfa 
feintici rsrRi cm sttRi fsn sis 
R*t® ntsits sen cifatcsn Rti *ri fev 
.nmi wrnffai r$i Tears rss Rfnu * 
Rtfarits fsffes esen* few iiiti m 
fe«.ntsci c*tsn cRtntiR i Rf® few ?nn- 
%n m festscis rcv ®fe« cstsnncs 1970 
ntens citesn ntffe npsts itci niffs® 
ist inn i 

®tsc® sfeitci «r?fe sis 4% itcs 
smcRi. fe^ntu st?ci, ent nen entf 


n^;l st?cs sirs 2‘5% itrs I cs sfes ents- 

1MJ) iff ntCR, ®t* CltftPWl Tit IIS 
iisrncfsnfew sfh^i nuffs fes.ntscife 
nts-niRfs 4 $ nitsti w is i ®tst?i 
cssn few i*R^n «rtc®s sfa scn$ ics ii, 
fenjR nfsrsn (Rtsstnsi 1®rff?), fen^ 
nfs, n«i»i « j^tfes ^sstfss sentn^s* 
sjsn icife ®cs 141 fssrs nt<i®ts ncs 

R 4 tis sc® ntscs! 

ntites i 4 f fssrs R<t^ ness feMtsi 
nfsiT ntR ics ci t rii f^, 
csftrc^t ‘stu ncis’ ntitcsr wtsw 5 
sics si fe^ntsi icsci, enfe *\m c^ic® 
cifsrcitcsM 15 sis ntnc®i i icssits ics 
*rgi mltn s^esrs fe^ntsi rs^ sjtns' 
®tcs enfe stews sjsifes ntirs ^ wts 
csntcsfi fe^ss ^»rsc®s rcii Rtsnts ncis 
s'icis nftiti fs*ssia«tcs esc? cnci t 
sen Rtitns esen itiRfici ncis fe^m- 
scis fsi cnci Rffei cs fstrs nrfs® icsci, 
^stc? nc*s? «fe i rsk Rfe ns* fssts 
RSI'S RtltCSS n"4< RStSR is fl I fscsi 
cnci (fn. ri. 480) RSI'S Rtitcis m 
4«rfic® icR rss esens ifsws Rtnits «i 

l^f ves Stic® ICR I 

151 sscis « m «riffe n^ fe^nt- 
iris ^cn fsffes cicn 141 fsstesa 
4511 is 1 1963 nten Rfw sicinta 

^tfecaiici Ricsts tcsi ®fes cstsnncs 
Reset ntifc« 1 ffefi ®tsc® R¥ its Rf«- 
stfl® ICS Clfacil RtC®S ni Reset 
estness Rf%i® «ritn icsi 1 Rfe 151 
ssets ncis sts fffeicsjfe RfsR, ntfrotn* 
cintn, $s ?, Hrren Rfei* fefefifnsi, 41^. 
Rtinffiiti «npffe csen icsci—fin* 



nfc«N*<®tftai. 19713 wn 5«1 


to to®, ntfiTO *caftrcatt® 4$ aatna 
aa ® ®fo* TO to ca nfiata to nre*i 
can, c*rf nftati to «re ®tc®a ^i« aa 
to to 4a ®ttn to ®aa® nt«n ata ft i 
Ca^l TO TO attaa TO WTO 
fore ®tr®a at® i fcawtfi* *ref®c® Sstfi® 
»if« ®tt®a at® TOc® fisr* 4ta fircan i 
4*fil TO TOtta *TO1 C& I, C®afa 

facia TO*t«ai ® nfacaria Sant% 
to fofi ®at« to I fore aacia at® fin 
TO*n * tovrtTPM TO 1960 TO srfl- 
®t«i ®t® TOfrcaicaa *& acare i 4*1 
fcfiwt* 4f®TOTO $aft6foicaa aa- 
catft®ta * TOafaTO *fTO®ta '■icaf^ a$a 
artC®a a*a $3* £®fi TOCga I am, *W, 
atari—101, 233-ifit®, c®TO, fiafia-123 
®fft ^tr* at®, far. 4*1. 4^5-1 ® 2 
cTOt*, 4^5. fi-1 a®ai, cTOtai na-64, 
TO®I catc®1-64 4 aaa®t cTOtai aa, 4. 
f®. 16-27, ®fig< Cafi>®-1, ®tlata-3, TO. 
TO.-7®8 ata, ®Ttf*lfiai fife® atata, 
•pi nreatfi srfpr 4a* cacafia citai 
Nrtfi a® waa a?* at® fin ataan 
*ati 1 TOtfvr® ®f ♦c’ftcaia <351 vfi 
cTOrttfo, i*n nt*fi ca«a, ^ai aMfcfi 
nja^fir, t*n ■w *tif® to ®tc®i Sw 
tow aa,®ta at®« £®fa anti 1 Sfiata 
♦tfcfira ®a 4fir*taTO faaltS* ®v 
aatca foi® aacna TO, ial, ca*. TO** 
cnatai, ®tataa « ®tcnt»ia at® S«TOcaa 
a t®« 9TO 1 ca^t w TO® ®TO 
TOatt*nfcl it® 1 afoaa a fir «rcatc*r 
®fi*®i cltfeaw *ttaa at®«fc®fi*fl 
w tod . ®tTO TOTOfi* afir 
®ntnr« ®rfia* raa^a fo® ®tc®a ata, la, 


atfi, aatfia, % *i®f®v for® van* at® 
fontaa **1 rcaci 1 fore ate®* ®ro 

4f^t cacal catan itw-feaf® 

at* TOtca cafta-l ata ca^a ®f® 
TO 6000 caf® nt«ai cat®, caatta ®5fi® 
®tc®* at® cac® nf«i ca® 7C0 cat® 1000 
c^f® aw 1 

c®aa Tpaa cacat aa^f* aatafa 
fta ai—awa**i ajaai « fifi- 
aja^r* ®nt®a 1 ^fi?tata c*«ai at®m 
aa faaji® 4ta stat*i atTO 

are fin a:a areta 1 statai ^xrta 
aa rficac? 1 fo6* fid Ftfin ca^ 
aa TOi at®tn fi#n* ®rw fica ®tati 1 
«tf«fia ataa a^f* aret* can att® 1 
fia ca nfaaft aa «at^rc®, T m ^aata 
af*®m*®TOt anarat « ?c^*i aca* 
ca ata fic^s sficaa, «rc^s statai *®H an 
areca 1 ca ataa ®c^» a® aaa ^ra fig 
84&tan ata at«ai cata, 4 a ta ^®t* ®c® 
fig 60 sreta ca*i ata Ska at 1 
TO« ®t®a aaa ca, fi<if«® 
at®t« caca aa fata fica arata ®t® s«t- 
ac® f-s ®cl'iHia tfissta ®fita aaa 
atiitai atafaa 1 4 * S®ca ®tatcai anca, 
f® at<ftaaa ^ aa fiat® fo^a aa 1 
w ca*ft to S<.»ia ♦ca n®/® atata ataa 
areta statai ate® ata ai ata, ca ®c® 
racaa fia«a afa c^ca ca«ai ®tc® 4 a<. 
♦c^tcaacaa <at atca to fita at®n a a 
afiata a^ai 1 ®fo* vw S^tata 
ca«ai caatta *rartat atf®, caatca 
at®ta ®ra fanat® ®tc®f aai *c® 1 
a^atta fft *ru Svrtataa c®t® m 
Saf® afogi to a*ii aa to fiiat 



582 [24TO,9*«ioi toji 


4 * m « f’** fafaifc fawti} mew, 
$tc?ii tow toft citan tiftt TO 
®li nut* ntttffe citwni $*«ttsj « 
4TO iftTOiti toc»i cl TOfiw f fTO 
TO $5tfa® ftltf, CltfW f$f 4 $ iff 
l«rfa® w tevrtmi f tTOfas totoaI 

V*\ I ffi®, Cf TO. TO*ttftTO, *TtffTO, 
tm, Iwittn iti 4| ntn *n * 
«tt=r TO ft* t*i TO it* fat* 1 

faffl Cftll TOltTOl rta 
itfiti to TOtoa femi fi'afl vac® 
fi 1 c^rtfriw tn it® n\m vTcti 
TO w fi !ii 1 ffi f Mi, ftetati 
f fticlttftll Wttl »tll« CStfetll 
tow fcTOti ita 4f flfti 
TOfacil TOPl® CTEff TO TO 4 TO 

gatwi ®l* citwr itfitc* 4^«raw* 
TOfitll TOfa® n artfSiro til ^Wlf 
ut*r* mew i fefi cTOtfti.frtwTOf 

W f ^|l tfan (International 
maize and wheat improvement centre) 
fetll* I $tl itW, TOftft flff fftll 
ltfi| 4$ llt*fl 4f« TO* til 
fevrtw toa mi ’'rtv-fe^r ntitm: 
artlStn tow 3*1 fcntfti njtfaci I njtft®, 
•itlflff fttf 5(1 A*IE*l| fl 1 

ftfa 4i «r>rcw itmi a, «rcn*-2 
ita 4fwt®fa tit* to «trte TOicw 

t*Hti nfiita qtiPrc me* 1 TOf- 

2 wt^ti fevrtw v ** m to 

41** fftTOCfl TOl TOf Cl 8 ! TOFtl 
fi 1 4l cftara mifa* «tin, frwf-2 
4t®ti w to wr*Stw tit* ntfntci 

♦til ftlfW-W nfo f»|MN 4f- 

«r#ti nfam tit fcvttm w mu 


*fcTO? 4 tfIfl fit* *11 c 4 tlfTO 
ftan tom *pw *i ft®to tit TO 
wtif m i 

fatn TOtfti TO* W *tn «tit*ft 
mtw. ♦tm *c*r ^<*m; mw fi 
4 fPii f*wt^t fffir »tslw ffsrf *wtt 
*cnt**~nfo *ifi*fiw me*, «rtf« 
ftiffc fcif*, ffi ^ 

4**f fiwit *t® *ttft f* 1 

4ptiti fif«* c?rt f 1 »ttff fasten 
f4nff® *iwirti ¥C*l lt«! fc^tTcn 
Cltit^fs f*m ( l C8\1 s 12 . 6.71 cftf 

) c*fii *e«n 1 

4faltl St* fc^tTOtft Cflfptt® 
1970 TOt TOl ¥»H *ff? C* W Cfft 
fatlfw, 1971 Stef'S m nftl «ttc* I 
lti^Wf TO f fft »1^1 4*1 4| *l»l 
$ Prit* to facit* ci, 4| critifTO 
f^ntTO 4 ftfaf n*® <nr«ri fatit* 1 
wt«fa *wi—tvff ft*tl T1 ® l«t4fl 
Aft* cnttifa 1 * tew A$t^ >f*|Jl C* a{5f 
*rnji «| v*i , ftitw, ®tt® ewi 
ftew, 1969 TO* f®t*n TO fits* 
5ps*J1 fw 123 4n 1970 TO1 'f# TO 

4 | n^*ti ft* fnti 106-4 to ttffar* 1 

$tffaTO&aft fit c*t® TO a, 
c**<$ ♦^ntft** ft«l WtTO 4f* 5t«l 
TO?t^ftit cti c*tf stn ntftftft 
at* nfai® ftit* 411 1970 »rttfi tot 
TO TO^tfff TOttl WtTOi 

TO Iff 11 «ff5 TO 4fT ttf^CTO 1 
TO TOf* fii faf**5 a, 4i i*« 
TOtni citl 70 ff li TO fti 1 
«rtm an itar, %\tn nftiH 80 *w 
lit TOt* wti 4i fat*i TOM 
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ttptota-arcttaa, 1971 ] ftffo 


at*i fie* fa aacaa, taea ntcaa *i •*« 
afaataa wta atcaa w ^wi 
cafei aataai at* 5ta *i tot *n.v*m 
^r*i wfntit atafai araatraa ata caca <n^ 
afa* 3 ai ataa iso c^tfs fetal *ftr^sr i utm 
aar at* 3 aa 54 atata cafrta ^f=r- 
aftca a* ate* atotwi i 

aaca-r, atntfim, atfeajta, ntfaata 
* £ta—aftat* «i| «ft^f5 c?-r caca astat 
aaata a* ata acaca 36 aa 15 atata 
fe* *, a«ffc atntwa $*<.<3 VZV9 CTtfe 
1 catlS 16 ** 15 fe* at* wttft* 
^rcn^Fhr ama i atfa=» gj**t& fefet^t, 
cafaa, *r|f*ni v nWaiaa 

CT Ft* a«tat at*, C*fe| Ffr %tC3 «1 a*, 
*t*W 4fe **fel *t*« *Caa C* ^CF, *<*F 
atcWena ca aa c?*r 5tn aatat vii, 
^tc?a Flft?1 31 «w 14 at*t«T feta* VI I 

1970 4*. 4. «-F (F.A.O.) Frt 

awta flentefe' 4ftst* fife* c*rcn slcaa 
**jfaa ^•ftwpTF *a*tfei areata 4«tc* 
OTttCTl *c*ca— 

a&«iJt*—Ft*i *3t•tfirctm f?a 
cac* 4fe carta *ta ttfrata «iw faafo— 
SltfVsf ^jaaitcl* nca$ I *fe FfWF *«Rtf 
4tt* <®t* atwa fc«.nta *i a*r *f feca* 
carpifj 1969 atca ®U FtWi fcvrhR 
{1 catfB 34 w 10 at*ta fea) *^fti 
caatf atfeca cata 4a<, «ta stftatcatnr 
Ft:** nfiatt frtfecira 15 *■* fa i atfe- 
»ntc«* Fft** «nt* «Mta at*ta m 
fewfe*, vtivrt, atamftai, aw « 
*t*rtai 

aaa *tai at*, «twi Wt 
<x, 1969 v ^pr stena fc«4t*a *dwi 


ale** $*atn 46 a* fa *fa c*fta ^tt? 
c^tfe i»ca ^ff^cacF w 1970 ntw 
wta« c*rra 9 c?tl5 €0 
cftrcm 1969 FtCTi ^7 
*w 30 Ftafta f1*i a^t^t ^cati I atF 
« w\i «ra?»it=r, aara« Stwa F«t4t 
vim i*9 ®t«i qvS nfaatna m i wtnta 
SfrflWFta^rtFFt^a* ^ata 1968 vfa 
cvzv cv cwr-ta wifi* *if«ti ^ vv ^ 
cncF i 

3wri—1968 JTtcqa civti v*\zvi 
fag *a (79 w 96 *t»T« fo) 
^^*rt^r=r amg i atftita vz$ itti gm« 
ntiv >rt« w i 

atcatfeai—caa^ ^*ttFFi cutfc 
*tt?F 36 *\v fejf i aattafi ^t*hrtf «?ftg 
*rto? sta w ^ i 

•ftfa^to—1969 ^*ft(f^ 

2 catfS 13 *\v fa i ast^a vzv ffa 1 vv 
85 tf«fta fa i at^i m «i*flfta vm 
aga * *r:aa agra Ffq ^taata’f aare 
vzv *rtw i 

^t^«ata—attaa *fa atra? »itfnca 
^st^aata asta 5t*i atjta^a *ifaati »faa 
caafrgi 1969 Jftca ati 39 gtafta i?a 
wffivzizvt 4^1 artma aacaa ^*iata 
^a aitw af351 1969 atc«i asta at»! §\- 
*rt>rcaa nfaati ffa 30 w 41 gtarta fa i 
4&i asfa fars?a atRai ca^tn^ cacn a tea i 
mv faea atfrata ata artart^Vatit 
caiasfaa atfgai 4a^ mz* ai aaeg i m 
argatft f^rta^t 4^ aaa— 

fratcaftai—Fta ^\izn avrat^i 
fga l catlS 70 ma fa i ataca l cat^ 66 
■w to l aft «rttftf s tata l r c?-rssf*ia atar 
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«Ha ?fai <a| aitaa FtfMl ntt? FI 
»l?fca I 

*fal Cftfi^l « fflW fetIMta—caa^ 
▼*TC *[£?« §3fc^ 5 9FF M aFW Ffn 
^tafta*! aFar* fta I 19S9 ntCT afa«| 
c^tfar^rt sttna Mnt<rn fan 57 w la, 
af*M fotavtlta 51 *1* fe* I 1970 aitW 
afai feta^atraa Ftwa to <a*t atarca 
ac*i ^Sita aai w i <*1 cfm Fh 
WrtWt 1 ^ blfiw IfMwX «rt<f FttlF w 
fil aaaajt^ ^s nt?e ?^a <*| 

Cft FtOTf aiHtW Fta at*t FTtll 

«ai tm i 

f!W—®tt* Ft>l atfaaf’tft 
afatas nta I «t'® %-iwi «rcar *U Ftffwi 
fqw r\v fgj«r ^tFFti &CTF W fa* *£* 
?tCF i <a| aata« cnfetl at*ata nsfaai I 
*tw ? ?fa mta fiwttf a»it twit, «rft- 
at^taa «rt* * aftaantarta ata cat? ntata 
to ntan ?ft?a Ftwa stMi at?t? ntca i 


?ta?at—W 6 CFtfo 6 »l? Ml 
artn?ta\aFtftwi fan n? la i 1969 nlrn 
ftfl 12 w 87 ffFFtf M I 

frfantln—1968 ntCT 5tn atfta't ¥ta- 
fMl Ftwa to cat? 1969 ntcn 49 
•m 97 atSFta In « 1970 ntw 58 «w 
44 nt?ta i>n toi nt?« «d aitaa 
atartalfar ntlnjfa, ?tnta * ?tl«atn 
cat* l a* 10 ftwtw to aataatft vat? 
FtatF I 

fjj^»i—H to to *«al nt?« fan 

w to 5t«i aatnatat vat? m I 

catena $*ta <af-rata cnn«fn <atv «atv 
nail Ftwi njtntia ana fa$a%i ata 
*fata wMl vat* i aataa atatlatfar 
nttftn ^fa^®, 1972 ntwa aw ntntiftat, 
a? c®Fta 1974 nt*i ntnt*r Itvttafaai, 
1975 ntn at»ita wPM cFtfait stn ^^nlataa 
ajtntw ?iati n?taai 

attCF i 


“at?i antu ntivntv *rt«i «rtn1% atn nt?, «1t«l 
atfSt? ata Mai i fawtasfta m wttaa {arai faffaa«fn 
caafn area area *f?ta n?ti i aatw f^far® ^awtfaa Mian 
^taa^ caftn Me? attFi ?tfa ??tta ^rtattaa aa 
^h®lfa¥ ata i <a| Uw c?a»j faFta-fa«tcn aa, nttara c?w« 
^atattaa ?f ?t< ata atm f 





^ itp^n 


*t*r wnt*r? f« *rPf^« 

<a*f& fat* wtff* ^»«i l «mt* « 
—<jfats <4$ ^fg 

*HTf fafef «T*»Pffa¥ttfS 

W fa* fall *TVJT$ ¥C*%*R I 4SR 

fa, *$a* tAm cwnWw fafa* ^foatwa 
W to C^tsfJFtl CT«t f#| fofStfrai 
fM i ffi sstass 

3*<S4 ft 9 ! «Ptftf* I ¥1*1 

VWfa *tllt«tf\l ¥>C«ia W <4<ft*¥ta ¥Tt*- 
*t«n wt* wfae fat vrtf i 

¥ffaitfrcw cw»fa ^faHata 

Sf«tTO:$ 3F^<C«tt¥ cts i 
«ftw ^t*rt*css cstfc ^tro *t*ti 4 
C¥tfi» 48 ¥¥ stf fawtfatS—'fftsfa CTlt 
^rtropnw-witw«*^sfavsf omfa® 
^R?fa cat* ajfatnfa «¥-5y^wi st»r i 
<& c¥l«f«ta «rc»T<«rj1 otr aRsfsfa, c &ift 
¥l¥ *VftfCTI ¥JtntC«« <•« =IS I 

<4t?a c¥ia ^ftws 4*f8 

<4»tt¥ta WSTfa fat «WJ1 «T«t¥^5l 
c«rtf5=r «rtrw ¥tata^:*r vhr* sstotta 

WW!^ fk*\ 4ft5 <4«lt¥1 I 

anrmN* «tfe*itsr 

1957 c«TC¥ 1958 *Tt*l—4* <4¥ asasit^ 
¥ftwftfi¥ was stfacaa 

*lt¥*ff fafw cnis fswtftar* fat* 

*fta « totffai ¥jaft*i I 

nffflRtl ffona #tai <jfasVfswfTsa fafaa 
10 


faw, «ift¥ti atfcrtwfv fiffcf *faj 
W¥ fan SSSJ y\\$f ¥ta%nm 4 * 
¥^erc5^tc¥. 'Ifat '5fa« nsrt- 
*rt»fca« ntnfsr* unites a ¥tcw fastens 
^c« ^nt*) fn fcienn i 

1961 Sftw ^PTTftl (UNESCO) 
fecarfcn «itnftfa¥ ’wfaas stfntns «tfssfcns 

(International Indian Ocean Expedition) 
gif fC*!t I 4$ «ffWt*S fallfa 
nfasst* ntsj fan—'sts® n$t- 

ntncsa fafaw n^ffcnf® <w af^gfc«a 
*tfc*¥i w »t^¥ iif^*w faaint ’ttna « 
?ft^«c*ta »icaT nta"»(f«¥ fiwMfiRi « 
a^faRaa wm *iw, ’if’fca fafsa 
•sftR^ ¥j"*ic¥« atntaRf yfa « nfaat*! 

R<a *S\ ^fa® aatnt’fcaa «*Jtasr"(Sub¬ 
marine topography) ¥ ^^♦TsfC’fa ’f^- 
fagrf*r, s^c*lt¥ts (Continental shelf) « 
SSiWla T?t*r (Continental slope) *faC¥ 
yfiTS ^RitiT ¥tar nfaststJU I 

nfhpt* R*f i ca^ 5 !— 

4t-tps, «tfg*tt^¥ c 5fa : ®--4$ f«s»{3 

sf^tnWcaa «*itac^r a ^lia R «tfsa ? «f“ft« 
a?t»fNcaa wn <*m s?t*Ttnta« f% 
Ra^la grafts* fana^*?.^ cdt* 
«ratft^ ? . ca^ sti <4^ ^t^a 
«t¥t»ta si fa *tcs 

K* ? 

<Bt*F5S ^ 4800 

ffWffafet* *n\ »ff?5 sfW’Eaa ^as«t 




586 mm «fnwtn ( 2 * 1 9*r40i n<ui 

m* mm * ntntnrw *rciHfwt« fiwttm ftfai fun ntniti wra ci M- 
«jf$fg ftl^cn ntf stirs* n^v ?ti *f?i iftlS <**1 stiff tnn, sti nftistii •fintst 
% t 5 * ststfii i *tmf 32& cr-r fin <ntn ntm *« itsmwi-fiisfo 
«| ^ts^ffss «rf«ifts m- ssn fin atbtijhrtor *i wfa $Ps i 

stfi m i 4tf§-®sfwi 5T5 nmifits) ntifefs s$*jst*r stwi w fits 
igjt!t®F ill ^nj n^cii stts fn^sp n i sti s iftntn* mcs u stit fifcifsn, 


•rttifiiti nra-ntwtsm stits ntcitfniti i 


'aitfftln, icsi w entitles ‘fliiS it* 
«rfa!t's*i c*m <fiii citfcti ‘fills *rtfi%i- 
jjvsts ntwHisr fitfslt® in 1961 
Cits 1965 ^tniJt% «fit Stfaftil fill fiti 

ci fi^n nfisM snr n^fte itiftn, sti 
faiwii its mtw^ itnti i 

$t»« iftntnmvsts «tts*tf«s itf- 
gFtn m fitnti stitfli ftotftn n^r- 


fi$ six fit* srtCTfsm 

wit i 

‘nttifiiti mar-ncuitstft stft* 
nttitfiiti «ii cntf^cil Ifcftitn* fsfaits 
stis ntntnwi aNtost ^190 fast 
mtim ntn 4800 fstntftfrti ?W 11500 





C*rW*K%t**, 19713 ¥*W*to»r»lfa SftWI $? 


cm 3000 fat* %g 4*{5 fatfc s*sr*st*fi 
•rtistst* nsrt* st« *c*fan sc* csst css, 
fc* wrsst **, «tc**fci ntfm sstsats 
*W¥twi fat^cs* nsstc * <sf5 sc? Writes i 
n^sststlS* f*fa sw snarics* fat* 
Wt* if I6c*$ stf* c*rt*sf* *c* f sc* i 
4% iffiJ «lt*t* mU SECTS' (Conti¬ 
nental drift) StaStfS* ^C«f X&, Cl stent* 
cstwi *si *r«n, *tf*tc* io cm 15 
c*tH si** ¥tcs ifssM, «rtf*Ffi ( «rc§fs*i, 

¥Tt^t#*i «w sM «ttCHf**i swi- 

«t=?t*nl > 3 stcs <s*l9 *stc*c"f* inf's* 
fall !|Wt*t*t»lTt« c®c«r st*t* »R1, 
20 C*tfi> *** «TtCS S^ISC*® 4 * fait 
*fas* s* 4*^ <3t*^ sstsfa** swrif 
•tfsststfe* <6«* nsct* fai^n ** 
sfsrofs* =*rc«r i »*t sfa:st* 
ftstf s «rf* *** *cs* csftfat* *c* stf* 
SStCSCS* &SfS«tCS* fa* 'StfS* *1** I 
•ct* e ttf§ w fa ®c#* "*H *c*cs i 
ffs*t* sscsc* w«i 4«it*i JUjjpfctf* 

STOffTOfal ^t*¥ fcSSStCS"! SSt<fCM 
34000 l 51000 fats s^St^ l*fa 4$ 
itit* *16 ws c*Fcais *t*l c#® i 4*fB 
*r*c* 'its* StSCS—fa mi *t*1 <si; 
i*r*fl> scitnstsc* s*ri * awtps* *t*i 
sc? Wi*i sfor* *c«! sort* 

Turbidity current—*trl» Stf6 4** S*t¥ 
** cs «r*ts srayar* mwtu fcs* fa* 
fascacs «r*tfa sc* stc* i s^ssc6 
ffrors* sw *1 s* csf® «tfa fwst 
*c* *ci / 

1963 StCS* CS StCS *ftCSf**f* SCSS11- 
$s* «ufa* arcs* *rt*tcsr «t*^ 
¥ stf*s fswtstsi i« tfcscsa fcs^cs* 


*tc* fatStS WS* tic* fat s<$l* «rt* 
(Canyon) ^tfatc* Wt ** I 4CS* 
S®)*®1 1300 CSC* 1500 fate** I 

*P3$a? smesrte 

*f««* SSS fe*lfS*tS CSC* St* I 

TOC* CS St* *31 **, it* *t- 

*rfa c*c¥i 
<*csc¥ *r»t**:l ^cb*, *rt*s iWt* 

sto t^ntscs* *c*rtnstsc** 

$»Ht* 1 I 4% *6^t6l ffltc* *^c*, it« 

faffa ¥t*1 >f*C¥ f*fa sits* 
*c*t* i «ic*c** 4*16 s'® *t*n, s*caf* 
sit* 4c*-r cm stc** m *fa« *f*t<- 
stfa <<cs c^*t*t* 

¥W 46i *^C* I ¥tf3p’ft* ^SfSltS CSC* 
«t*rfa sfa-sf-s* c*ft**t *fa <u*tM 
CStStfSSJtC'S* *fc* c*t*tcsi st^tl 
*l^*7ti* ¥S*tfiC* CSC* 

sf«c* c*r* 4H 4t* 200 fat* stes* 
¥s*tPt itw* St* 4*cs* *w ^sc* «acs 

*tf*S ** I 4 % *t«t* *TtSt*C* S«n *CB* 

*rsi2ft5 1 4 * «ifacf* «rsti cscs 
arcs* itsstil fasen* *t*11 fa*t* 
«l*cs spsrcs* itnutatl CSStC* 24 
CSC* 27 f®2?t CS^C31®, CSStC* ^\st 
afSC^tCl* ¥C® f43*C**t* St¥ *lt5 fl'St 
feic* *wa *t*fsti»1 SCSI 18 f&aft 
cst^c-s® I 

^fitfsi f**t6 1 f*tfl 
•mwtss fa* <r*tfa *c* cststfs- 
tert« stes S5f?f*sts* *tc* nfiftf* sti 
*c*c*i c* ^s^st^scart* 4i *t*i 
^ *p* f n s^car* sit* esc* *fa$6 
u*^ *^c*6«rtit* sj^^tststsrtfaf *scs 



SB6 ItWH TO«faTO [ 24n 91-101n«rt 


itfyi vm ^arfiii <4 vMtbi 
TOifr cm *r**®f fin iite*t* w» 
if* TOi* ** nfci *jt*rt* i $ *fi- 

fcitTOifi i^ar* fciftitw 4* f*<ji 

•ffniti TO«rci *vrf*TO* itgt*J to— 
<4*1*1$ «t«H (Algae) *1 ll&fetttltlfc* 
TOI *t* *W «flt*l 13?ar* 

4ttot* fcfiwifliw iter* to fHi 

ifintrt c*w *rf i 

«rtf«ter tow* toi 

ignite** *fci it*i ww, it** ntie** 
TOpiTOW nwtmtnw* $i*t* iti 
inwefc* if**t*i «rt* IrwM i 
«t*c®« fen*ci ic*i c*H if**ttn 
ntw* fenfiffe* *pi feifgft iiwt® 
cw life TO*!, iWtii itwi fig 

it*e*r* n*t*® «rro *ro fa*i, i&i 
TOit* f*wt*1*i it*w cTOfro*i 1 $ 
ftlftitit** 41*1 n*®f<n «?tiri>*te** 
fel^CI* TOtltfg life tyftfl HWtW* 
lit* cit*cg*, TO id newtintic* 

ntw* toti gfi fi ifintei wtfcw* ¥i 

ignit* 1*W* Rwtltfll 1 

nnyar* feigiitw nw^N to ms- 

StW* C11 (Aquatic farm) £®f* TO 
•inti* gfi* felt* f*TO*» i*w crafgw* 
TO^I* f*«t*t*n ntit*t* fen^ci n^raf* 
«iffe 11 * nftntn iitit* 900 ntfei if*nt*i 
ntg feiiw **; citft* feif ct 4* nftwtl 
gw 1500 mfeii nwtmtwww nTOw 
itntnt* wh^w* TOtitfg «g* nfflili 
ntw* few ntfi* itgti utnfen toi 
igTOt* m nf 1 wfeiit* vftav 
nvwtw* life *1 m TO feic® irti 1 


wnftft* to® ngtntew nf®*tc j * 
1** c«w it?, n^cai n®tc* 1000 fnfct* 

1TO* nt*jfe C*% TO fcl* ¥1T*tl 
i*ft® *e*w, i®i*i 75 to *e*w inn 
200 fn&rc** tojI i 41 $&* t* cn TOI, 
cute* 1^1* *i$*zfo «ftTO 41\ ici 
^froe** nR*ti« TO it*t¥ 1 to* 
iftTOc* A nt*\* c*i T*% R*n 

*f*CTO* lltfl (Oxygen minimum 
zones) *tRf l TOW I TO 1 TO Hlfl* 

1*1* I* ifilllW 1tC¥ *1 I Tfal 
civ itn«* ijk-fcitft*- 

i*f ni fig ifintw TO* igtitncm 
*fl*l *TO ftRW 11, fll *1 f**^* TO 
11* TO cl'tgc® Itc* *1 1 TO* m- 
11TO* to iiciS® 

11 Ricn* ¥tl Tl<TO«f IJtf* 

TO 1 

*t<c*9 fcl^Htel *tw* ®M1** 
ifi toi it*i c*ci citi 5 * 

StfTO TOfltRR^Wl itw* TOtC*9 

«ti*tw * 1 * C ?11 * 1 * 1 * 1 
TOt®* i^r-nw itgti v* cutit* 
fcn^cn itw i^esr* 1*1* tow fHi 
ifiTO +ITO * 11*1 fe^fs* lit* CTO- 
fgu f*«t*tc** fror* nftifi *^*tc* 
c* nflwi «rtfni 11* ®t«e** ^i^iTO 
ciz* gw, TO nftTO 1t5s s i 

*titci« *^*t* w *1 *tw* «tnr*fl 
cfn cit* Rill *^*t* TO **1 c*^ 1 

9tf*iw TOW 

TOW* wftwtltw W WgtWW* 5 t 1 

TOI* TO®* TOR 10 11 **f fiwtfwfrtc** 
wtititfw 1 $ f**tfc TOi* ^RTOwtw 
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1971) insfafas ifcWI 


<9ii *rfafa, <*gqfa ^ fen^wi 
igtwfafa iiw fig fag upwtwi ft«r 
?n« t 

«rt«arffaf ®ti® ^faitria 

>wi ®t«c«i fc*t^»retcni igtwtnfa 
ntne-ra sfa «m*i fftw >r*im «r*>[*fa 
Btftnftww «ti®fa fawfafai i 4$ ww 
fatwtfa, cifafatlfc, irfajpfrttt mi*, 

irtinfc wttfli itft ifti n*tt«f, ifacftit^, 
utfiifa, flrwfc tefi* f trwa fe*mit gn- 
nfacai itgfi <w ffata frfocia >rcifa 
Ifagrtl *tt«« fteifa*u «jft» ifaw 
nitrtfa *g*wfc*w ft«r c®n fi$®®tca 
f ii gi fa i 

Cflfafa &*faC*l fV ifaftl (Black 
sand) fClfc W IttCg ! Cl >fa tfil 

m 111 fan 4W *fgpg CJC1 m, ®fa 
fc*fac*ii itcg fp afafta ^n*c*r wn *r® 
itcii <i| ifafi *gcm fag fag 
^ta *rc*ri cifafaftfr, «< 

3ftifsr anrg «rga nfaitr'i, itr?a 
frfef fe*rcatfa®i me* ^fafatra i cfifata 
gfc«ICTa §*I^W 1 fteg ff ifaftl >facaa 
1WJ tftl 1 Cftfe 70 fa 10 

*!f fa fafcfcftf, 12 W fa Wtlff <W 
l m 20 ffata fa cifafat^fc acatg aw 
^gafa fit gc«* i 

ifar®i fe*npi citf qji 5 ft*lCll toici 
ClfafaT^ggf «tfadl fftlltl 

fe*ri w «vfntn in gr«i, facia area 
Cflfatl w? «waw* 

fawtafai itifa 4ffl» capiicn cacg 

finw i 

. itin«*fcnf »ntc*t kifii afa«r *ncfa 
*wj icicf it^f, tfafa <aa< gatitia 


*fafa i cfit«its fotf >ntwl 17 cic? 
25 *w t>fal 1® gf tifadl if! itm ifal 
igafa fn gc«f i ufat afa^c*a c»nr- 
ifac® «ttl 200 Cftfe ^ffl 1^5 glfafacn 
ftwt, ifaft ^*r «cfcg i «tipw 
fe*ifc*ii ig^wtnti f f e«w «r«fii 50 wfa 
fjfafaiti ft^w^gi nfai nfait 
c^rcg i 

J Htari ’t^tci ifaf i"*t»r ftgiw* 
ufatci fawriln <2t^*t fir® 

twfi i «ftHft*rfii fin^cw ••rgwi 
fteg f^cfr&i i 5E» 

*ft«u facifai i c»rtfanfc fgar-fwif 

ffatf fafaitw itffaifacii ’f^i «tr?i 
Cltf inf tfa w gpg ^ fClfa*t i 

’igtigi n^ln ifaf *\**w »jftc«i ftf 
nwm, «w f<^faf fistn gfvgv gw 
C5f ft®*!? *tftfgl1 4fgM Cftl Itn C^^ I 

*[%n esm *«fa 

«fir®i 3 »if i< tfwtfafeti fif® 
iCtwfafa ffW ir^ *tfMft1C8Wl >111 
sricf iw fiwt^tii it?n i 1971 »ttr«ti 
20C*f lt^ ftW ^’t J tfaCH fWKl 
«tit®i ^*igc>ti i^fa^ri ®itftitw« 
(*rfti) tiffcn cvi *rfaii c’trg i 
ffa^tfaf ®ta® igfafa* fffaitm 
1963 »itw «ti^i >npt-’twf ^tgfa mar 
clef fariir^at ci fltlfaf >T^fa 
ffan fciftwi, ®tfacf «wrfii gww, 
ftria cl ntw niitrgfti i^itw 
ftfifl gwu 11 >WpW w«l *rtl fw I 
1964-66 >|twi lltftrifaf 
srtif fiwutw litfi ’tnif 

ltgtWClff*W ^aPtl W*1c*tl ifalti 
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wm* ftwt* 


♦rfwtft® TOifvi. ®t* «v« c«w« 

towi rt «plfc*nt »tto 
wrtvtf^ ctoi* ^titwi 
«rt%® vxfa* i toij toti 
to gt* *i 1200 fawtfifcfa 

TO®* g*®* ^tilx*i11 
®f*K TO*t* Wftfa 

^tajPTO C* fotfc foTO® «rtf<$® TOW. 
®t* cri« TO* *t£ft*tfB «*l ( 

***«»[ « *c®* fen^*i 

tow si\ n* c* *r* wifa vitwi 
TOfaf. vftTO 4**i cTOi faow c*. 
<««tt* ft « cro j r*R?r tojtoi *ttw* 
*r* *t$»i f^® <wn *t£tr*i tow i 
«it** ’rtntflfl fast* fcn^w* TOftc® 
*ClwNt* tow *g*i nf**tci toj 
%Vi n*ci* 


124n **,9*-io* nvtTi 

cTO*tt«rtftt*i to{ 8 TOTti, c* «rt to 
TOffaf wfw cto 7 cflH *ro «rtr*t) 
Pt®tC» C* <Tfl| c®*i «tfcw, *g* 
®tf*rattTO <ni*n?i gitofft*tfTOf»i 
’Hjrar* TOtt pifr **fwi *"TO« «H* 
ftfrfc tffar f**i i «*t wt^hr TO^t* 
®fTOc® «rtwt wrc to, *rw c*$ i 
^tuftfo? ®tw ggtntifi ^f^rtpn 
*ror csteft *K* *rf®-«r*f®, awjnt^ 
cto ®tcna «r*s* «r?f® f*TO w to*ii 
•ffastfa® TOW CTTO1OTT «rtwtv- 
fs® f ft® tow ® ft*® TOffca 

af®® tow i *i^t=T «rwfff®¥ hwrfro 
®toc5fct* fag fag to* «rtro IftTOul 
•it® wfi <w ®fa$c® c* «itni w 5 ! 
*ffa«itri wfri w to, c* fa*w to? 
crt i 


CTO ftl»t*fl*1 C* ¥®3® ®tgl fa ^®* 

*fiai ifars g^wr ^Pw wvngii Rwtsr 

^7^8 ^rttnr® iff® wi ^ i * * * *w ®fii® *i, fi«t* 
g^C® CW\ vi I 3 T*’l1X® gtKW *? c® ? *Jf5(W3 

cecf ^ fa «rfrg ? *m*rc fiwt*i toi *rtfW®, ^*r® ® *rf®“it^f 
i »r*it®f^f®, riftfa «fW*r®tci fart n% i 

*tfro* ®t«, 5 t®j toj *«r cw^c® Bt«, 

fflwtwi c’T^i ®s r 



fa ll* ? 


it?i *ffatto* c?ti>-?* c? ** ?it?? 
ifafa-i*® «itt?, *t? 1 $* fait? ?n -i* 5 1 
fa* *ft?1 55TC=T ?fa *?r?i .^*^51 c(* «ti 
ci, tffaa’t? irltw »$i **tc?& ( 29028 ^ 
a*t «tt? 9 fatltfifrt? ) Cl?, *t? C5t?« 
fa fcg “pr w is? fai ?i!—*t?ci 
*tit*3#c* «** ??r*i , «rt?ti? ¥tnt 
TO^fa* ?ti it? ?t* itc? i i?*iff? 
cit* s* it? <«*fc?t&? ?* *jf il« 
i? nci? &*5*t? it*** if? «?t ifaftc* 
?*n is? ?*, *t? <4*tt?tl? esc?* ^ 
lt**W ?i TOtfci fa s$ *w *t?faii 
utit?! fa* si, «t?t*i *t? c?stc?i c?c* 
itc? ci, stafai citcfet stifaf ?? i *fa?t 
ci ??w? fan' to itstm: 1$*, cs§ 
fait? feltlt?, 1$?. tftffa 41K ♦ffai^ta 
*f*?ts wi ^*jift? to *fa?t*tfc **1- 
c?tfe? esc? fes> il*** ?t*i c*ts?c*t mi 
a I til, sstfri if?* owti ?fii SJifafis 
situ? s* in it* itc?, *i*itfif*i 
f??ll<?t 1SHJ1 1*J*1 «t?t«! *11 esc* 
itc? i 

fa fa *tni lit*? *t ?t* itc?, *t? 
SfttStSSt? St?J *1 to Cl Clt? Stltlt 
*t it* Cl Clt? jftlttN ^BB^Stfafaffe 

?c* itc? ii, ci «tfri ^rscsit ?t? &? t 
1C* Itt? I «ltStS it* if? %? C^ *"l 
iw its, *t?ts *i stf8? st?x stcs site* 
it*, it?, *tn *fa?fa id, lit*? tin, 
atrtfafr, c*ti fljtj fsfsfi «r*fa a n 


&lt?tl ltt¥, Cl*fl faltl §K> lit*? *t? 
ii *?t* itt? ii i ilc*? fan* &tti *t« 
*st?ti? fcitit? faltsfl *?lfa* ft? 
itc-r? fat* ic? iti, ii? its He*? §w*i 

*C1 «?tl «lfcl faffil Itltftiltvi *t? 

^ fait*fi? me?? to ci ifa? ncitni 

??, *1 lie*? $55*1 it? ?r*?t? to Cl 

fafaifa? fee? ??, *tciwt it*n ?ti i 
itflfa* «tit? «r*ti *?ci ?Ttit?fci c?t? 
?? *tc?i ??*c?t?r ?c? i 

?t? *?i it*, c? c?t? «<* lie*? 
«tlfl* $W*1 fal h «M? f?CW? *WC?? 
5tCl 11*18? X lf??f1 $56*1 ?t|8c* ?C1 


' *r 



fic?c? i fee* * 1 c??tl8 ll*^td? «tl- 
f?i nit? 1 i call# lt*f& ?ci 

•wfftn f?*ti, fai*ti*t f?if?*ti?, 
Itfalic**? I 
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*t*t* *rwi sa^ta fam *aw i ntsffa 
&WSl x afaatl sraatsatasw ca afiati 

a*t¥aff fofsaf*'* (Gravitational poten¬ 
tial energy) fcsa ft*, cafc afes Stfftai 
x $R»Sta a:*T asatfa foil f*a ( to 

st*r cw«n sw$$ \ ft* •rfir^ti foitr* 
farsa ntwr*rc«r ntsli,:* afaca facsa 
staai *n fa:s an -, sffc a^s ca:* yv 
f*fsafe 4¥\ a*CSS ^^TCTfC-f fori aa:aa 
scs «t:atsa)a afo aa^a sat* acai 
^saftsas afsfBa sa afa M tarjts *a 
4?< St* saorW* S*:a?¥ A .a^wffc- 
fafcta, atcs* featatw* 4 ** stasca si? 
>i^ n 4*< ^ ftntatw* <afs si? aa:*a 
flf af*F* Sfaatl (Latent heat of melting 
per molecule) aft Lliq *?, s:*— 

Mgx = nx ALliq. 

saai, Mg-nALliq..(i) 

(i) m aa)**:ta ®ts«rtc*r« swfea 4*15 
ftftfc ataftt* sts st:* i ca sw a^sfe 
ft:w* 5t:aa mv atlfts afts *:a ca:s si 
at:* (sfta at:a sitiffs atcs aaa si 
*:s atra) ca wra M-s* 4*fe fatal sts 
SIsfcs i M-sa ata st* ca% *w a*sli> 

S$fo (Unstable) *:* saorW f*$ *W 
StCTI ^S*t< c^ts a$S 3«tfsfc (Stable) 
*r$ *:a— 

Mg < nALliq.(2) 

f*i s* M —nAhra (ra-a^CS* §at¥ta- 
foit* «rfs|5 si? sa) 

- n Ah "Zr rap, (m - -Z- mp; -Z- 

- ntaatifa* aw, mp - c«tto* 
m) 

^saft (2) safaai car*— 

n Ah Z-. mpg < nALliq 


*1* to < gT ' m n.(3) 

g-Zr.mp 

asjsRita. a^csa ssm atcs *ffa*t:s *:n si 
at?, sta mw ^fts* fcssst* ssfe sts 
(Critical value) *:* (3) m safol C1C* 

—4* aata i sa* s^ atftiatata 
g -Z- mp 

a:aj*t* fafss atftt* at* fait **:s at*:a$ 

aft*Hc^ aftsa fcwst* scltw 
^ai caa *a:s atal ana i 

saca* aat at*, Lliq-s* at:a* *11 i 
4a ata fata **:s aw sacal *:* atacs 
a:a ca, s*a aatof* slsfa a’ta’Sfa* a:ai 
can S?F®t:a^ asa^a*, sa* nrtraa ^aat? i 
aaa c*ta sfta a?t:fa *taa an saw 
satifas acs at:*, saa w^ aat:<a si- 
sfo a:ai*ta *rta~afa* ^a*a (Bonds) 
a-^stta f*a *a si, aa^ asasfaa faatfs- 
sja (Directionality) S^SfaatSS *a I 4^ 
staci^ c*ta saa aatcta w saa)*^ 
aaata a* satfas a«ai asa aa, cafci afta 
natrta nw asa aai saa c*ta afta 
aatt:* saates *a:s, s<ta sta fssaata 
si? aaiaqfqa fa*tfs?a afaa^a *a:a 
ca afaati afva sntsa a», si caS? si? 

asalto (Binding energy) :5a *a I Sa« 

4$ scaa afaati ca ssfei, si aft* aai 
a* i sa si« aawa *aifacasai saw 
oral ata ca, aacsa nawa afastwa 
afaati, sraa q'la sttaa sta 4*- 
nsat^a i sas aaatw aam aaraafs*. 
a^at:* a^asfor (^tastn) car* f*l 
ca% m to catfetapstca start aacs 
ntfa ca, aaora sfv (atastn) aaora 
asaafoi sta sf-wmn i ariat^toa 
stata caai ca:s ana— 
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Lliq«iVxB (B-Wffe) 

«^nj‘X<xRy (B—< R? ; Ry-~ 
< <4*15 S 5 **, ai 
faata «rjFfo* ftaa 'st* frstraa 
fen? ) 

u#«sr, a^fratf «lt«rKfa ^nt?tWiJ 

at*taa«: fafa*a 

(SiO,) <imcac¥rai *-a ataa®Rtr*ata 
0'2-a? *tft*tff «r¥i car® atra i s^ats 
(3) m aafaal car* ¥taai at*— 


h <j fc x . * x . Rv 

g-Z-iUp 

SiO*-«(S C*C3J -Z- = 


.(4) 

>28+ 2-16=60, 


wsin h < A x f - xl 9-^7?_ 

^ 980 x 60 X167 x 10" * 4 

(Ry -109678 C*lfa - 1 -13 53 
C¥tn?, 1 C«1.-1‘6 x 10‘ 18 ) 


< 

< 


13-53 


3x98x6x1*67x10 
46 faratftftta 


<.y 

-31 C*T. ft. 


«fatft¥ ff V, 'fjcfc C*fa *1*5 

^$f$ft«¥tca •rfaafc® at*r« cac*i 
<®tf $T5<®1 46 f*ratfafetraa *a fr^s* 
f tf I f*¥ at¥* C¥C¥ 4* atattaata C5ts 
«t?« <afrai «rra* *a fra, *tn 
a^sPiatf *rowtn, ftraa *ra <t?rfe 
Htftf *tTf fcafc 4a<, C»J ¥C¥ faata 


aacaa m$ 4etcvt«r^tv afoa a fasti (Lliq)— 
atva cvrw, fcara c* ata aat wn, <®fa 
CSC* «IWf V I C *r W *rfwi 

§w®ta ac^rss =ftat« 46 f*raffti>tc** 
etc* ¥ca* *a fj* i <<* a* «ra* ft{*sai 
’Far*! atftfts* Rate* caai ca, <g^c& 
*S$r, a^C 1 ®* &w®| 10-11 fat*!tft*rca* atar 
?ca* i aft?* cheat's *?taai ca a* a*s 
caac® at*, ®t*i a*ra* :^l afattaata 

att5 ¥trf i 

■*ta*r®: fcrsaraftti car, *Jfa?t ft<yt ¥¥ 
c*t* «rf-fea3tc?«aft ¥safa®rr* ffat* «i 
at*, ®tfra caatta's ft* J3**®tra a^tai 
atft?-a*c®a fcsssts atatcaai ft*f* *n 
as* fra i ***>9 caatr* fosst* afatcaai 
tffaal* c^caia atotraai car* «rfsftfl fra, 
*tai era*®: c^atra wa* at*», 

^faa*la atraa csra fiw fa^a®: 
-sfftffraa , »rt«j^fa* aka f«i «t*ta faai 
« «ratsf a^at^a ^afif» i 

ntfafa* ffatraa atftrai (4) 
aat*ai car* , 8if«*a3f aacaa atar* faratn 
*ra i ar^tw afattaati atac* *«aa 

«<i* atfaa alffrai-a «r*H *at car« atra. 
arr« ai aa^*a*i a*a c^ra^ «trat«fr 
fr« atra i «raa! cn$ 3rte*n®ta arai 
*rtratPj aarf «rta araa *ai f cal ai i 


11 






«ftftw33 ntffsrnrc *1^53 3:»il 33 i 
otzw 3f3^ff iwr wfai *rts$ 3tr*, 
^tc® c*fr w 3* 31 *3 i cff m% 
3T*l «Tt3 *1? =Tt*r 33*133% (Protective 
covering) I j* <**|5 «Tt33% 33— 
•iftnfiFs*, ?rt^i3 $$ tfas »ti 

>n^{§ srcitsR'to ^Jt f3t*r3 i ftfes ^3 
(System) faw oa^f& «ftc33 C33 3W 
3t:¥ I ft* C3:* fatfl 3FW3 

C?31 3t3, <H$fS wtC3I ftf** »liWt^f %CT 

<*rtta afarfta i ¥«ff»f3i c*ta fiw 
33 fa, fawaft f&?3 33l& 3W1 33 
(Organ), <*tl 3133 *Plfc ?:*Tl «3 I C333 
\3<n3T3,4t>r3t^, *w, *rtwt, nty 3?«. 
fattf* 31*3 Wttl iffa 33 *ift*ft3^s, 

C<®3f3 33* 43< 3fWf®33tf3 faa 3$® 
3C3C3 fW*tffa 353tf? (Integumentary 
system) 1 

■fUni *f3tBC3 3^ W a:«3 33 1 
f3l*i3Wt33 3C®, <WR 4f3t333 C»ltC33 
3C33 ntnw 3000 atflf*, wr io *rtfc« 
W •(» OT ifr C3C3 4 I ntCW 
*ft3S1 3tr®fl 33 533C3C3 ^3, 

*fa:»rtot*3 ^t33^P3 33 337R3 ntlJ31 I 
3133 «T W? 313 3^3*1 3C3 *13*1*1 33W 
C331 313—33 ^15 33—3f333 (Epidermis) 
«W 3333 (Dermis) ( l-l< fa* 3 I 

3ft33—Jj|5 3C3 3C3 JffafS C3tt33 
3t3l *}$« I 3fW 3ft3tl # 3frn fw 

-flwlft 3t3 3i33tft 33 (Gerajina- 


tive layer) 31 3rt*|fnfar*tsr *3 (ftRtft 
Malpighi-3 3f3 <3331:3 ) <W\ fal3 
3t3 3CT1 *af33ta S3 (Corneum layer) l 
iffrftSl' <33 C3T3 3ff*3* C3t3 fofs 3C« 
«rtw—<ft3 »rfasf* 301 vsfsiata 
*3 fcsfa 3C3 I *fta3t3"W3 433 ¥3f33t3 
«:aa C3t3«faa 3ftff« w «r*fs f%w 1 

^33t3) *133 *131 33:33 C*l3*f»l *t*- 

3Ht«r 3:3 fcnta fan saftata *a fofa 3:31 
«3f C*t3«f*13 3[tsitronr >T33 Keratinisation 
«lfim >Ttf3* 33, 3t3 ¥W C¥tW3 C«ttCT?1- 
«t«r«r ui^Ib *w n?t:< 3i*rt«f3<5 3f3— 
3t3 313 C3f3t{53 (Keratin) | 533pT3t3 

<SW3 C3f3tfifa^ff C^t3«f*t <3t0® 5jt^t 
43< ^t:l3 W 3:3 3tf I <H| C3F3tfe3 <p 
-r^BP, ^1 «T3t3T—3t3 3131 *3- 

f33t3 3(3 f& *lM 33«t33^3 3Ft«T ¥1C« 
•m31 

fcnfafcv S!W3 C3TI3 «rf®f33^ W»T 3W 
—^*ftfl:3 3t:3F <3^ 

^JT33^J 3f3^f C3C3 3t»T C*T ftWtf 
Sf^pT C3 r t3 C3tftl« 33 niwt€Y 33 C3C3 I 
3^ C¥t:33 «ft33tl 3$3 C3t3 »fiW3 

(Moulting) 31 C3t»13 
*ft^fT31 3311 331 3tm3 C3PW 3® 

C3tl39 CiftlJl *13:31 C3t33^1 

313 *W W *$3 C^tH3 «3 3ftfC3 ' 
tff «1?t» «rt*lCTl CTW fail JfH 33331 
3rt^fiT3Wft3 fidfg3 atfaWl 3lf^3 33 1 
* <tt^l3f | f3Wt3f, % 1%. fk 3FF1*, 1^3 I 
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«rtotc*i "tft? c«rc* «h«f$ *$wi 
«t»r ftei Fft$i *i«rt*, ffi m 4 f 1 ? 
«m *ififttc*i «, <*fttc<r* wi ^ w 
*rc? *11 t$r, m*rft tutPr m h* 
c*U i nfft Wft»! \*u 
c*ftw *ter—«¥ m ** iftanrwin 


wwr ^ m pAiv* «m fact? «tw 

•WCTtlT—C*flftf (Callogen fibre) 
<W flfoim FI ( Elastic fibre ); 

ItH wtft* <W ffftfelHlIl 
*wti ?tc*f i ji *ac*r cic^tF* nl9 ^rcftafi 
m np? im "latent istm ffoij *c* *tfi 



3 f citwi wtm «tfof*r*F 5 t^ cift mi 
nci iw ww n**n i«?ft »w &sin *tc* i 
wr nfri, cnt^i, 'itifaF late 
cm it* *n, *riti «mi Pita 
wr i 

wnf^n ^tei sift 

*rw i toot sicf 4$ sti^a «tt*n 
5ft?1l 4$ *£P Wlfll fafalteftl 
*ttii iftcift, eft. cn^ 

$«JTPr I 'BJtCt «srf¥» 

1% «*TH «f fil1 WK¥* C*fl* 


^tiiraprcn «ta*n ai 
fp^Ftwi 6*i cm m i 

eftiftstem ^Jft, ^*i, <w 
l>t¥-C5ft-F^l fsfttft 6ft^t3 ^Wfaft 
itw iNtwi w sft^tto* ftsta 
a w «itw itta cwi 

stntsft* 4 fata TOV9CI $Jft ICS 

mw sft^i fc«f* m ¥i i *hmi 

■tllffe'S ap ^ 4*< 4? ifti **** 

^sitofrm ¥twi «rt$ta itw tci 
*v enter* irtfl ta qpi tef* m *cn i 



596 «Rwm f 244 9*,99-104 *MJ1 


wrff ^ acf* 4Wf¥r9 *(r*r 

¥tC¥ CTO iff C¥f9 (Chromatophore)— 
41 ¥f¥9 4MJ ¥f$C» ¥lT5 I 9t*C99 4tt99 
9089 ¥C¥ Ttft C4 C¥t9, ¥f9 srt4 ¥W! 
CWtntnW (Melanocyte), 91 C4C¥ 
C9*ltf44 ¥41 (Melanin granule) tefi 
411 4t4fil¥: ¥941 C*lfC¥9 C5W ¥tC*l1 
C«itC¥9 9W C4*ltf44 941 C4 3 ! 4fC¥ I 
C4*ltt4frft& 3tft4¥t4 ¥t9f*¥ TO C4r¥ 
toft 4w nw afw n$4¥t9t to <4c*r 
¥9ft9¥ 44 ¥9* i TO4 C¥tH9 9C4J 
CPlt&4 ¥41 fflw *TC¥. 41 9C¥9 9<f¥ 
«Wft¥ ¥C91 fff fVg C4*lft9t4ft& 
¥W¥9 4C4J« 4tt¥ I ¥t9l-¥t«tC¥ 

C¥9tC¥*r 4f¥C4* 9HF9 K C¥¥=T 4¥*l 
4t¥C44 4¥—C¥lf4 49^9 C4 C¥f¥l (Blister) 
*fC¥. W ¥t?1 ¥fWl 414.4 4¥$ 444, 
_¥t94 C4 4t4¥l C¥t¥t® f9C9 9tC4, ¥1 ?¥¥ 
(¥14^4*14 I 

¥TO41—4tC4W C5C1»1 44< 4tC99 *ft¥| 
4*tft¥ 4*119 4^4 44 4C*1 > ¥t941 
$15 44C5C4 ♦(¥ 1 ^ ¥t441 $f8^9tC« *t¥ 41 
C4 ¥t¥ 9ft¥¥ *4* ¥W¥9 ?fB TO ^44 
¥t94t9 ¥¥¥%f»l *1t^4 49f49 4tC¥ I 
ft |V *lft4¥f*ft ftC¥4 $f¥, 4tt¥ ¥TO41 
4*11 441 ¥t$C*19 item 4i4-«rf¥4t« 

4¥$ 1¥4 I 5-¥4 <>ftC¥¥ ¥tC¥9 ft*f 
¥444 <4¥9¥9 49, 4ff¥JC¥9 4fC¥T¥f& ft*ft 
¥t*lt¥J f 

<«n4¥ 9¥ TO¥ f¥f ¥tt*lft4t 

¥Wt—44t9 4¥ C9 C9 ftfftl toft ¥W ¥<t«s 
9¥¥t® tof¥¥ 4*tff* ¥41 (Integumental 
derivatives) ff? ¥tC*lt¥41 ¥91 ¥C*¥ i 
iftwt® IStft (Epidermal deriva¬ 
tives )-4«fat*t9 CTO Hi, 4t^9 


1t*T¥, Wttft C«!f9 Ntfft 9%¥ 

C4T¥ toft f4 I ¥*t¥t ¥t¥ * «fft99 44, 
*$*•4? «ff%9 *ftC49 fi, fl< ftfcJtft* ¥1 
C4C¥ &®ft ¥9. ¥tf toft ¥9 lftt99 f*f*9 
«fif. 4 itl 9 C 4 J Wltft «tt %4 9 *ltf¥, ^«* 1 ' 
«t¥ « ^afff ( ¥4 ) ^C¥4Clt471 eft atf? 
f«4l59 ¥41 ¥tC4f44l ¥91 ¥t*¥ I 

4^«f¥— 3$ ¥ 4C49 C41^1 ¥t?1 

-rfltaa *ri¥ ¥*r-f arf¥ *rfSl4tw 

4tC¥ I C954¥lf ¥4* frf<[¥ ^¥ f r*f9 44¥| 
9¥i ¥91 ¥141 *tfsrf¥9 1*1 ¥t¥ I 
C99 f¥4tC4 C941 9tf C4, 9t5r94 9C¥ 

«tt9 2 $ fap|44 4<(4f¥ ¥t:¥ 44^ 24 4%t9 
<D¥¥9 «ft¥49¥ C4tC¥9 2-3 4f4 

C4r9t9l 4t«l¥t¥lfte« 8-10 «tn 

4lrr 49t< ^f«4l cafaw 4t9 I nt?t9-f4wt4\ 
¥¥-49 f¥4t9 ¥54f4\ 9C¥9 ftfal ¥tC4 
( «rf¥ 4<C*lt%r*I^fC9 ) 4^4f¥9 4^41! 

4¥4-¥tr»9 CSt^l—275, ¥4t*l, 4*11— 

175, ¥¥, C4^ -155, #t4. f4i, 41—83 I 
4<4f¥9 4t4 4^414)9 4t¥tC9r 9C¥9 
4ftC9 C*C9t9 ( 144 ffl ) I f^49WC¥9 
f4t»9l C4t¥ (NWH» ^4t9t4¥f*l 4tC*l9 
4C4T 4t«91 9f9— 

¥4—99%, ^(991—0*03%, *Ut¥l5¥ 

¥Ttf*r® 0’07%, ffet% —0'004%, C3Flf94— 
115% C*rtf®9t4—015%, 4^tf49t9—o-oir%, 
nt*it¥lJ—o-oo4% 1 

^¥*ld9ff—4tl99 4f®1 44^ ¥tC®4 

C5C&I ¥t¥l ¥C¥9 ¥f» ¥<C4 4$ <4f9 ¥tC¥ I 
C*ltC19 4CTT ¥¥ft ¥¥tf¥¥tC4 ¥f^¥ I 9¥C¥ 
¥¥1, 4¥)4 44^ ^*lt¥ 9t41 ¥C4l arff« 
¥t¥l 4C¥T¥ 9t¥C49 f4¥4 ¥¥^1 4¥ 
4tC¥ I 4C¥9 ¥W¥ fcfnKfit 9l?i I 
^¥4f¥—C4¥4«) «lt%« ¥¥<« ** 
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caf^fw Mi Wf 4*fi> <47$ TO $TOtf (Cistern) <rtC¥, TO TOT 

W* I <lfftl TOtS*tit$ ^ Ca3*ftfi>9 TO CTO |*f tut*! TOl V I yfll $$ITO 

fCfCTf~“VtCTt*II1 ( Mammelia ; Mamma- CTO TOt>S TOTR (23* fl.il) «a#iB f*TO at*! 

breast-*R ) *1 77*Tt5) C«(% I <47- fsrcf «jtf TOc? 'Bfk^ I 

4ffe «rpr¥f»ft cfti> «tfe to wfwt^s *ntfa ( Dermal deriva- 
(Lobule) ftw «ttt7, ^tCWr^jS *3 «tfTO tives)—W5 F cto TOb* 

W«T ^ Hfa* ( Alveolus) JR# I V I TO, f^Tflf^rft Tifa'Ultftl 

TO *wrt TO* vs-wftit cTO i «rt%* to ^■sfs v *fw c*iw # TO if 

cto wtft* TOtc*r $7 TOc* ftifa ^ cst^fo arfacra TO <** *i i *v»- 
** l sjji wtr cTO carfa* TOt* ^ TOn to rai v~~ 

WtH *TOl 7R* C* TOTO Wfft (Cartilagin jus ) « 

TO R1 *T, TO* 7TO* TO I #TO (Bony) I TOcTO faTO’t* TO** TO* 

VWft« *t* fac* arg* *tfii*itci sf<- 4* ww» TO nfo-n«ft 

wt'Jhr fa **[tnp8 TO*, TO fen »jfarft ttw TO i If TOi* TO strt^cn® 

*1 *R TOTO* ** I TO (Placoid scale) I TO** *fatft* TO 



*’ jsrcfra 
c*tw «rt%? ** 


*1w, ftfa. TO*,cW «i?ft* <4*t«rfti 4*# TOtm: **w* v —cTOtTO 

*W TO* I TOfflCT* 12 cartel, (Cycloid) « frrif (Ctenoid) TOtWf 

n\M Mi 3-4 croi <*< *r*» M* (3*<ft*)i to* *i*ft to** >it« -t?ih 

cTO** Mi ^ <roi to *TO srjftnr® TO wrrerw ft*s *tc«, Tn 

*ftvi *tro* cto c¥t* wti* ftfra wtntti 

TOr m v, *t* HiMJW \% *ttw v i f 1 ®* ft* «itfw* *tc* i **hs »uc*« 

v*f*ii*f *t& *1 v»n ratwi* %$ ftc^ c* *titw ^tr®« *r« 

(Fdlaenipple) *#n f* t *wHti*fdfWi (3^ fti) *tC¥, entft ff« 
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TOfrsr mm * from c 241 &- 10 * ton 

*1, *TOrf*<» wmw i wnsfcrf** to, *i iravtcw n*n to*« **, 
C* *fc C*t«lt¥* (Shell) TOT (3) fcrff? <sft*f* Wl W, (4) hr, (5) 
*tt*, '®t« cto £«f* *i to, (6) %to «rt% ^»[f 1 « 




3=1^ fos 

^te-TO* **K $to TO—struts® TO, 

$nt* irfan—f«F*& «TK, 4tc5TOtTOt* «ftm 

( 4 jk ffc?)i m TO "W cfltta TOi wi ^tWcto to-«W*t f**i 
to, TO fcn* ^ *<? TO, c># *tTO, (7) wr-flfapn— to, ntft <w *t*v 
afeaPre wf cm ^ i «TTOtTO wi ’it^lx^rr^ sTO*1 *c*, 





4s|<, ft<* 

w*ra Wfta cTO*f 


TO* *t*r—"lift** 4*(5 TO 

TOt *¥ I ^ TO* TOtt*J CTO* 4$ TO 

’T’ft **~(1) *TO*%, (2)TOro*W—* 

*t** TOT C* $f* TO, TO TO# TO 


toi sift** TO/n, ntfis nt*i* * toi 
4«k *tro* toi ** e«t«# tof* **, (8) 
*n^fo—■ to* toj ftoTO, cn 

TO ^!?t* TO»*fS$faTO* TOJt* 
TO*1 CTO *tf* I 



WR 

artOTtwi-is ce#s w 


«rctr*ttt»ii-15-4s *r*t*M5tafai sapjcfc* 

cn&.fl’ nt? mffo nt*rc 

fr*4cw*i ^*T*n*ra 4*< «ntc*ftwi- 
15-41 ^TtCM»1 « 49rter *rt«wsir*i vte 
var* f?w* *5 <snj 

«rft*tfal> 4* 

nfw=i fawtffai $ w 'scnr* fifirc* 
rar «tfti i 

n^s 4ii *ntfc cn w f^srfRt wnw 
nc^r^m *mn nfifSHi *c*%»h, $tc*r* 
<*m star nfifaiHt* «r*ftR nfsEtn^i?* 
fctsten 4$ nfara ?? i & 

nfafC* f*S5t4fat 5BT aptt# C* W ^fs^-5 

*JV ¥IW, WT <S^« tfjtfa 

*r*tfa* fcauntw i 

smite ^ «rtsn 

ftfcihrc#* nttfc c»tftlP 
Wf* nfa*f%W* faftfc ®^a 

»uf«t»i *wr cn, sarn6 <jfa*fa ^ *«$i 
sifn se* i §ren* fcnft-attn* 

25 facntfsfcfi nfflfa® RtRi fcnww 
nfr«t $t**tC* «ft«« *c*CS 4* ftifa 
? * I 4^ vs «rws: 100 fawtft&t* n<f* 
nsfai , 

<«ttre ttwi *fe «it¥faf nfito^n w 
Wt *lT* I ntHl fc W1 fan* 4$ 

*i *riN1 1 _ 

vt* «nt«rtw* fnrtct 1969 ntc»w m\- 

ftfa nTO «atc*ttt»t1 11-4* qftft"f&t*fal 


s**ev c* w wftfa itn*r 

TO 4e*ff*C*R, wv\ *5t*ftfa C?lfc W 

cnc*$ sarjtta j\**\h4 ^nrtfa 

iftffew *13**1* *C* 4PTC* I Cn| sfWI 
4*\ ^tcntcnfae** wfaneu 
ctt*w nww ?cn c* ***fr*s *?fc nrifan, 
C 3 T'®f«1 *f?IWl VC3 fefa Wlfaffl C*, 
sarw® c*U w* i 

®l* »jW*j #t* *t*t'8 ; T *1**^ 

w«j* «, *rr**w ^itcntwi-12, ^rftntwi- 
14 4*^ <4Jtcntr*n-l5-4i antfW- 
5t*l*i &tr?a f*fw %i9 Ri*« ^j»- 

wtf« Tt*n ? w 4tncf5( i wr*fti 
f'lOTI ^*lf^5 V! 4| f«SlU Cfrtn 
^3»rtr«* ajtftWJ c* n^*! ^ ^ 

c*r«f*!* fwfiw^ $t* %i 

nf*^4 *r*re i 

«otcntwi-i5 w^'* c«ifir® 

^<C5? f5U 

Jr?t4t"rtwa par « a*tt» 
a|-»*1r# ®<fJtafat*it^ •tfilfiPl *l#tCTtW1 
fasten* 4*tn ®^* nn nrt^ «ntenteni~l5 
vfw c«rfas c^ftfa-fn fN *cntn*» cn, 
4^fa n*l 5te?* ^rten^tln ntiti?* «fn*« 
*fa i 5tc** ^ «rn*i n<tnr 4^1? 
jf^te® «t* Hfinttn 

^nnin* 4*^t« api m\ 4*stfi c«cc* 
c* w fi|c*r nc?fa» cn«fn 
Hf5» nmi vtwrtfn n^e«* ?ft f 
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<&W*e®S WWTWtWfS fofs WOTE? <49 C 5 C 9 « 
«ftfts ftWS n^f 91 ift *S CSfsfsfSS liw 
fwe* t wt? 4i wtwcww ’til* wesci Stw- 
wfcs $sw ftors fenwss fwes i wTtewsfts 
•rtc'ss wtjotw cwwwt stw wt*«T 
wwews* *otwv *kw i swtwtwptst %9 « 
Wtlfcfrs > WWCW •pffiHSilWfCS WSTtfw 

®r«rf ?w i 

fttoracsWw csara 

*»tfV=r swtwtw w^wts witfarwtfiits 
sesswi cwcare ww stew Store 
raWw csra w*se# scwews cs, wrfcntewM.5 
sarscw csfaw wf» w*wc# «sr w*?cws 
WOT wwft STtsese&tfsfets "?t*f=r wot 
N ewell wife cs WWW 'SWT ^fsfow 

OTtS«l WOTOT, wrcw Wtsl wtw—CW WtCS ^ 
Wife SWtCSI WCSOT, CWStSWtS csfaw CWOT 9 

wfoswftsM Stews wwt? stews s?w?^i 
Wfas ?WStS ws i 

w#9 SfOTW «4 «TWOT WtS* SEWS CS, 

Stews W^ks OT ^^ifww WOTW WtftESl sew, 
CW W"Wi# WSJtfw ^ SJtS < ESC&tfsfctC«S 
WtftCSJ W*>$ftw WE«W I ^ WWW WESTS WtWtESJ 

wtewtw fsotski sarwe^s ewarsw *rtw 
wfnsfai w"Wc#e <4wfci wacw wtsess i 

ta* witww w*rc# ««& foprom 

cfcsrtw fssfswtwras wfct cws ftww 
scwscs, Stews wtsswaw SI WftlOTtfSFStS 


i 24W S4, 9w«10s W<WT1 

w*We* wst wvuews fcewOT cs fwe&wta 
sift stns wii • wraef, wte? wrtewtewHS 
starstsftew wrsew fseww wssts wew 
cwsts esew wesw fsfsft scs wtfs wift- 
wwtfc® «r?fe cs www stwtifww wwttf 
fcMW? WtsffW, wtw SSI WE? I 4 $ Wfofl? 8 
wtw, wtsi ^ sift Stews wfw tw srtsss'aw 
W”WC^ St? WSJ W'tfOTS WOT Wtws WII 
WOTOT I 

Stew $t*f-«twtw fraptote 
«rww ^wtsr 

* 

wrtsfc cwtftfl? stssfwess fswts^ «$9 
st#tw wjKcws sews, wijttwttwl-15-ws 
swtwt-rst^sr^ «rss Stew wtw-«rst? 
fswwcws si wtws wes <sewsi Stews 
wws csew fw wtes wtwstn swtwtei 
wf?es wc?ci, <si wrwjwwtrs seis 
wtstesj fswwi wsi wws wes i Stews w? 
fw wftstes fe?? st %*w, wsi w^wwtes 
Wtssts STtWtOT 4 % WWW WWI ^ WWtSW 
wes i ®^s wit^ wwews ewes sews cs, 
wjtewtcwi-15 es www wsj w^«w wescs, 
cw^ wsjtfw <cw c^sew «t?w wsi 
fswftw wes i 'ses fswtsfews wfwsw, Stw 
wifw m wd? wesci i wi sww wtw 
sites w ^nfswtW I *ffost w start? 
ire^ws ^iStt cwsi stsi ststsfsw 
wicss fww ewew Stw wff<s*r ws^ cw’ts* 
wiwtf writ? its ewew fww i 
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i grew *toei i 




arM-TO ^ 

iff %ff ^*gg, 'gcg* ggg $f£?g sgte*gtg <gf§ gf*-&g[ * 1 * c?gi 
gig i fnnpg gt* eg*t cgWcfa fggfcg $fgi «g*j» ^’tcw *%tn cgcg gf£*g 1 
**T* gtbrggt* egggrfto:g-gt«gi f* # s gt *tgfafrWi, $t«t gr*tg*:t 

f*lh |tgg»*tg cstegg 1 gfgrg c-tfgt gtg-*t:gtg gi* ftgtgtg\g cStc&g g«, 
vtwtf gl *1 Itfag g* 1 ^fncwr gfgtg g|*% ggi cgt* gi c*g, *te*g Hr* 
cw <?nri fafti ft*M s?tc^F 5 cft«t c$? c^—*cg cgfartfg ffarcg 
*Wrt *<rt 1 

gtc*g eg fafafcj ta «ttggi gtcgtsgt *ft, eg gcgl *to gftg* 1 gtfg*l- 
gge^g $tfg*tft grfara ^teg c«rcgg g*re:g 1 f«®egg gfcg « *tg 
faftg *gcg ft*tcgi gi <fffigtc*g *fg*gr gteg, w '*rtg ^ gtcguFcw 
*?i ggcg gi 1 

gtc*g «rrn»T *tw #1 ito-«r*to * *«g 1 gwsrgt? srgwg 

gjWgflte uig gc* g*p 1 *:g eg gg *gi *tcg 1 gfg-«Mftgg gjtgteg gtc*g 
gew «f*jgpstcg cgfoftgw qpfljcgg 1 «tfg *rt$g « w srsegg grfgtgft 
<g* wfrg gnttg gtgjtg ggfgfg g$* gfc:*g gfg*g gi Cortex-4* ge* \ 

artl-garg gtf>$ 4 *ft g?* geges gt$cga foe* 1 4 $ g!*rftc* gf* 4 rfg*l 
gi gtgtg*r«teg gt* ggi ggi gfggrfgfi ^-gg cgfgi 4 *ft g-ggi ests, «rra*in 
^-ggt g*^c*g gjfcgegg g*i gegg gttgr gtes foe*? «tr£to, gre* 
ttanftcs geg cg’fcfg (Septum) 1 cg^fg gmgg 'gfgtegg 4 * |gp*(g ggrti 
gty foegfalh *r$»fgggg «gplg-fgwtcgg wtg 4:* ggi ?g **gtfan 
gfg^tfggtfg g\g«tn gg*: gtgg sfegg * fgtfgegg *tw *£* gte* 1 ggar 
*g»gtfgg gtgi *tft* 1 gegg egg eggteg gegg gegr 

ip gegrg, ft* egg teg «gtc* «g*egt^i c*t& gte^g ^titm 1 gtg 

^r*tfti cg^rcgg ^*gtcg ^?e*g g* eg w g^stg fin «rgtf«*, 

*tc* geg gtfg*tg^p (Vestibule) 1 gtftww* g *55 
eggrtg gte* egg f*i ggi cgfg 1 ^gi gtPi*tg^egg f**eg wftg *tcgg g# 
*eg 1 fg*tggi\g get gfggtcg ^fgMi * e*tg*ftgg^g cgt^ cgt® 
**it gtt*g gcgi gfeg u»% egtegg gfeg ggert ^ > 
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’fltew fircw cmrt*i c^f crot* 

(Vomer), 4«tTO® (Ethmoid) 4ff* ifcmw* A** ,w 

l^vf I wnfa ••nmw «itei «toi v V fc* I 

W to TOtfft ^t^afn (Olfactory nerve) *%? Wt TO l i"? 

^rg? fg$^ ffogg c*f5tc®T ’ItflrtRf ^tc? TOUT (Olfactory 

receptor cell) I Cft*«to ^ TO4t$ »t* *fTO ^1 to TO I 
srtfwtlWCT e*r? *rtc* (Nasal foosa), TO W* TO*t**ft ’TCTO 

C l, 2 few ] i 



lift fl* 


^rtcwv c? CTO «RR?feW TOc*? n?#?^ toi i 
tatfir cto *to *tro to^f nt«foj GW TOi 

4i^ 9ft<^j to« ci*& i cTO «n?fi> *fe5 *KTO TO *ttTO *1 •rft* 5,11 
mtfiottal tor, TOc?* <*TO1 ^*nft CTW « 

^i *i-TOt f*^a to i cto ?: wy ?&TO *rc? cTO 1 *ww *# f iff ?to 
«jftw, TO TONI *fCT TO®!* TO*1 TO®* *1 TOTOtW C*fc 

^ «ttf* i to? to *n*nri to? faflfe 5 ?* *cw top« Wt ^ 
to cTOi itrnift* totoi n toto TOTOt* ?tmicr TO?rot<ft 
TO to* *ti f?* »> stfw* *wi ?t* to TOt «w ^*rtf ^ c*ri 1 «S W 

m TO C 5 R W #foi* TOT toltc? It* TO* I 

**C? ?lto ntftf*? * TOto *TO* &*t* nw? ^t?f^ 
TO I TO-?%* IftPl? «t(M*, "ttftfi? *1 ®* W 1 ^tt?* 111 
<*fTO tot* TO 1 %% TOrtW c* *Wfr ^ f Ttt?» "W 



cacfcw-arcTOw. lm ] TOM* * 603 

faatv®* to to *ttw i a*t*^f®a (,to uq* *to* fa®a 
(Hallucination) TOT ®ai TO i TOt*t tow q\ c?S 6 

^ Jrtw to *!TO ®*IRTO fR:*w 'srto fc»tTO* atai TO TOrfc?* 
TO ®d I *4$ TOTO CW® CRTO «rl*ral ®TO1 al ^TO* 
’TOjfa* *a5® i to an ^ dk *®a ^®r ai a® ®tft*tfa cTOT® c®i 
l fclTO*?tTO* C®tR ^£*W TO iffc ^ 

^TO ’TO I TO«t?tCR* CTOe i4T)^nr cwi TO i *t*Wtnw fWa TO 
*(TOt *fal ®fat® ®tRC® ^ aifofc *fct* &TO* ®da \ TO® Rf* *ltM 
TO® t* TOfTOP, ®t* CTC** «vta TO? fTO TOOT '*fl*1*«tW I 

TO TOP** ^TOT t5 a* I TOP** ^S® ® to*i- 

»ff«» ®t* ®tT& 3TC«f ®*TOtf*F, TOTOf*, TO*fa, ftTO, ®fs, WJ^I ^*jtf* 

v j»jww5Iu c?*nr 

— C'IC'iS. 

' Si 5 \ j^i*/i>< *' <fr ? 

- «u i 

2a* ft* 

atro* to cTOtafa *t*i toot i 

*t1*TOfc uq$ ^fro c?a i *rwr* c*rc* *®aif® ®®r® afapa1 

CTO*jfe *1 *** wwfiprt &TO1 TO TO® I 

to* ca*r to®* t* *t® *icw «rtro «rjp* forc® to ®fc ** aii 
c® t* ajfo* am® Hrfro* n® tfc® a® crow *w cac®« ftflrfc *jfTO 
^fwf ca* ®ot ®atTOa i ^jfro-^w* TOTOrj ^wft ca* ®aat* ®*i 
TO® TO*t*l snr i ^t»K<a ftaa. aif®>a c?c? faf®« to =rt=n aac*ta 
’ll ’ffr to *ttw i ^tata dwfc aif®*a c?ca ^aoi faf®a «fl® 

swr i c*f ctoi ca fa®tca cTO 4®i> ww TOa apa to aftrafea fro 
caa to, fawNfcaa ®i i ^ ajf^a faaa aa» 

TOt. ai «roatw ^f®3 « ritf®ra ? afa ®1 atc^» ®ca dia^ aw TO® <4*fi> 
•wj cafea ®(taca—atstca atro waTOa faa cr^ i fa^t^r Tot aTOiata 




&4 [ 241 toti 

^ TOm crow ** <toto ^t*ntwt i feft *iTOi to crow —to 
«& mrcm up to fttwi cto& cto mTO* fw cw^n to i faft <ro 

*ilfai fto& ^\ <*tsrt*i toto i w ft*R cTOffa 

cro <cm, to mvs* to fcwfii n «*tinra to mi to TOi to, 
TO TO*titoF»TOm1TOl *TOTO* ®tftTO am TO-ftlt* TO* 
<(?topR ^tar *to* frotf« to*to *tfro TOTO top $cTO* 

c* *$$$ baft TOfrow, ’rtf afprt *tf* TO TO! ftTO* TO* CTO 
to <w »r*iftTO ntfro TOTO ^c*r i 

m RlTO* ^T«tft* TO #*C=( S&t* *FTOl toltf-taTOl, *TOl 
*i #tfa-roTO to fare to i i vtff cro *to <ro to, ft* c**ft f*fa* 
*1 *ro fmi? * ftsfTO to cm1 TOt* cTO ftom -nTO^f® TO 
* ft* to *rtc?r «rf® tow i TOcm cro 

«rro *TO* m 5(1 *frot«, ftw, tow $®jrfor to i fas *nkw cto 
<uft to& to* to am m i wttow* to tft-*tawi star* eft to cto 
«** mm ws cm to i wsft to «rwtfe* fcw «r*t* ft to *ac® *ttw *(11 
fas ftw «r«nft?f toi Jf ftp** wcs eft* fc:sw*i cto to i »ritew 
lift nftTO tor ws write** TO to» ^cto *ito TOftft 
writ* **i sc* i 

fe*TO * WfTOft* *tem *!t«fcTO TO ftfa* *?tC<W TO ftfa* TO 
«ftCWl WTOR* TOtW WtCW* Isomer TO, *tft«. CW TO ^^aftl 

»rto^ *t*TO ftra ipw *nwt^«ftn *ttWl¥ »rcTO ^1 
TOt^ ** *«, ^tc??( cto TOt® «r^«( ms ms « ®tpr hfwn mi TO; 
C^SIH ^mottftTO TOtW^ (NH 4 CNO) rn{ IMu [ CO(NH 2 )a ] I # 

*wtc<* ^ ^=r ^troi 1 

uiww to ’wi toi, *wti «?f# toW ^ftf ^ to^* 

1 ftl ^ft^N ®tTO *tft®1-ftlN<f« *t *TO TOtft® TOIt I 

mtftftf^ c^r ^TOt *wts<*' to to. totw ^tft® to m TOtroifamv 

(Diffusion) n«ft<«»T CTO C^ftcu W TOfl TOf 

TO, ®<(5( ^HTOft ^srtl5 »Itltwr TOl c^w Cortex-«il I Hk* 

A TOtro TO I qftro* ^*t*lfti TOTO«^ TOlfcf TOI fl 

TOW TO 1 



1971 ] toto 

*i<s «ntH*tTO to, «rt *m -sitlt cTO«f»t to? wn c«r%c^s 
ft**! C«f% «$¥ <fl¥ *lTOfl TO* TO $TO$h CTO C*l%« 

TO*fa <*tf«!l> ®lf®r ¥tC** TO faffs'® iftifafak «t«t? '■JtWTOl C«ftd CW9 
®f%C* f ¥|C?* *f6fC*1 TO CTO$ ®fc¥ *t®fa¥ TO I ^fMtC* *W 
«ttoj wwi i to tow* to ijfapa *c*cw *t*»tft^t tow ctoc»t% i <«w 

CTOWWTOTl TOW ¥*1 CTO I S& TO¥fff«¥* fWC¥* CWStW TOC® CWtfc 
W* TO CTO [ 3W\ fwi ] I 

5J® to? tJ*¥C«T ^ TO^fe 3W. TO TO*T * 4 *®*5#8 
fafffTO I TOW ^ fad* I!®#® TO CW Wtft CTO«fa TO TO I TOW 
TO&tWl *tf*TO TOTO TO *lt?, CW *lf*TO TO*t6 Jrtfo 

CWt* ¥f* I «> TO C¥tW®f®T ¥*R TO *faC¥ TO *ltC* «tt« TOT 

Wt$ »!W**tCW* «nstC® TOtCWW TO^fe® ^ f*C"fW ’tWifo CTO fwfSF® TO 
*tC¥ TO *l¥ fwfwi *TW ¥*1 TO I TO*1 *l*ft *T* *W 

¥?w ntft Wl I CTO ftW® *TWT ¥®TO* TO C* C*1wt*% TO» TOW WTO 

toI <**¥* To ^tC¥ I *fOT* CTO« 4* fa*T ¥tC® I *W, <TO 



qft¥* f^TO* TO—fWf W I 

•tv TO, *wi fcsjtft TOi W <TO K taw ntn «i «rf? m 
sumciwrTOifoTOfw*1 Ttftslw J*to st» i 5f® toTO,*?TO 
fcwftv sttufaw *w*tw* toi m i 
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crosftr TOw to cn m%, to wm $*fli 

m cro *\*m <$%to dwsm » TO*c?* to *mm cw *mn 

TO?, TOC3T* ft* St* I Waft** CTOSftf TOltft TO? ’Tt^t^JT *K1» 
TO* *rfro* to i TOTO c%* m Cortex-vn i piTOr 

TO *TC-ft«fo1 I qfawJ «*S*f® ift^I ®t$? TOtPT CTO* TO CTO ftft* 
'TO » CTO TO* C^l TC* *TOt*t ?*TO TO TOrc?S SfC? TO*1 CTO* 

cTO* TO *Tft, fTOnwr tot *?tft TO* toj arc* carter 

cTOsftra to *rctTO fa* TOt* if* c<m fttro TOtTO 

to *fro* toto* to TO *1 ?to TOt ft* i *tr®* 4?«rt ftftTO 
q*fl TO, TO ftc* ’ts *Tto* *nsfr TO *fa* i 

*m*<?m 


c^pr toi 

TOiftTO «rtf* i»nTOHft *tcvs«i TOm ^cwtch *si *sf c*tw ci wtvtti 
*TO "TO ¥df*>i, c** stmto ft* *wts TO nftfss i c* TO mtsft 
ortj fTO c*rTOft* «itft* TOitft ci« Ifsroi stew? art^ TO? 4g* c**t- 



ftw *rTO m on c**ftt? cs\?i irrfo to cm sti 5$ffa? *®« 
«nm »itfTO c^to to c*TOs? TOtncTO ?*i TO, TO orfttt onr i TO 
^ftWTOflU? 4?*1 «?l?fts itfa TO ftfifOOt ^ ft* *M0tM «TtSJ¥ 
IH ^ CTO CK^Vl TO TOW INTO f II TO TO I 



fo!# ’tt? 

to to hot? aretcw 3to limit? TOto tow 
3tWT 3ltotot3l TO3 TO 3t3t3 C*fl to 3ll c»r TO TO- 

#tHtc3i to, to 33-crotc3i 3*ra to TO, TO 3 H 1 to 3»r- 

Htftwi TO^-c^iitTOr tow TOW. C33, TO<?, cTO cTO 3TO 

*tctp TOtf*, «fewi, TOttf®, ntHt, cTO, TO, cfwtcTOt, TOtoi, 

TO3. cHTO, Hit OTTO to TOtTO TO to? ftfTO TO TO® TO» 
»433 to 33ff®1 C3, TO 3C?y toW3 HI 3tWW TO3* <w C33 33te TO 
TO 3f3C*re TOW ot *tTOl i C3TO ot *r®l «dM toS «rt««tl, <3t3OT3 

<43I> CTCW3 5TO TO • 

C3$ 31 «*l TO 3*3 3W1, ONTO TO3tQ ftfij 3W3 VtCTO 
witoi cot cTO i TO fc*w toi C33fa toot ot tos-im ort, 
TO TOR®—"««fSf TO, TOTO®^ TO 313 TO, TO TO ft1 cTOtoi 
^ 1 fa-WM to Hft3, C33tt3 3t3 ^5^ 3tH to TO—OT'Q mto 
®to i TO ’WTO TOw TOW 3tc?3tc3« «rtf% 311 tor® TO to 
33 CTO 3tfa TOW TOt COT OT TO, TOIfl OT TO tol* TO® 
31 33 1 «A 33 3l3?ftt 331 3tC3 fOT TOfW 3TTO $3 3t33tC3 3t33l 
TO 33TO I 

HWHtTOfa fl®T TOOT3 3$—C333 TOW3 to 3Wt, CWft ft® 
TO® 3*3, TO 33COT TOtW TOW TOHtTO 353F I 3^5 3tHW 3t3l, 
33 TO® Cffa, 33 TO&H CHt3W 3»fr, 33 ^nfo toW fcnjft I «®33t3 
HtW TO 3T3E3 tol 33C31 311 

33TOT <3333 to TOtCW 3tfl3 TOt? 3C3I to® 3? 3? TOHtft 
TO I C3«to TO1 333 OT COT COT TOtCT® TO ft&C3l 31 I 3*f3t3t 
COT 3ftt COT3, TO OT3 3t3W C?fOT 3*l*lt3--3*I3t3W TO CTOlt 
TO1 to 433 TO C33, TO TO3 C3t&, TO3 «^C3l, TO3 33 ft® f 
TO TO fito WR--'\3. «lTOC3 TOt® TOTO ot TO, *&i?to 
3?, 3t3TOl ®H HTO, HtTO TOCH TO TO «4 31, fp^® 3Tt3-3It® 
TO l TO*! 9\ 3Hrf» C’f^C'® TO, 3*I3t®t? TOGfr TO I C333 C3t^ 
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*TO» TOtcfe M*M, Mt*£M M?M 'SM^M TO I i*Wf»T TOtc* ftwe to?1 
mi i TO cM«ttr?ft TO cmc?* mmcmi—*i1-ijHsti, frore to mi i to?1 

w?t* to cmw cm, to to c*tM to* fhw* Mif? ft i to Mfaft 

CM CTOR Ml, *t« MM I «fF5J* M5? Jf TO? *M TO1» *TO1 TO CTO Ml I 

fN W ?*? toq TO i TO^tfa Mt* TOt? to? Mtl&c* 

c*Mft &TOT M?M C5*t?1 ftCM *hf*C3 'Mtt* I «ift CMM1 TOfft f?TO i 

m*$? TO *?, TO^fti? Ml ^ cmImIcmm f|*r mi \ *TO*t? kws\ 
ft®i TO TOt? Mpfare c?%, ^TOcm «<i* TOrt toi cm, c*lfc cctfe csTO* 
TO* MftTOI TO C*i I m CM*f*T? CTO «%, CMMSfa *MC*1 Ml I *M: 

to &t*t *t«?i ?5c*l i c?TO *& mc*i i *fcfri *rfft?? f?M 5fi, 

TO*f*t? WMTI CSC* TO« *? TOI I Mt*TO M?’n TO* CM% TOtCM 

TOc*i i M#MtMi c*rfc c*ft *t$c?? fc*tc? s?c*i *m «tcm 4* *t?* *w 
TO «tt*t*1, TO f*f?T M?C*? ?tflf? «Mt? Mtt*?1 TOFM M*tTO C*£& 
—^*«n tocw? TOtift «rft-Mi’?i «tt?$ TOtc?? ?mc*i j 
TO* ttf* TOMlftf? *«ri to f* MMCMl! %c*? mt«mi MtTO& *tw? 
MtTOifti «mcm f*c* m^m, TOM? ** 5 jr, TOM? TOf*c*> TOp*. c*tM 
c*tM TO *rc*rt sc? ftc? to *t*c*l ' TO? *TO «to* TOt- 

«ft ^ntTO to ?t*t*i i «mm oi*fr (TO *r* c?** cm, **t& cron cm* 
*?i mm mc? cmc* i 

^CTl ^ *t«TO M?1 TOI***! ?tMt:^? TO-wftc* fe* ctTOI. 
TOft* c*it *?1 orTOl i Mtfa cn^Prc* *wi Mirror *l**i MtTOt #t^1 fro 

TOc? OMicsj-^TO—C?TO ft«fl MtMC*1 sn, Oflfl *t?Mt? TOI *?C*11 

*t?M? M??I^IC* ««**IW TO ?tff CMC* «$*i> ^C? <2f*t« ^* ffcfa MtMtrsI I 
»ITO *tCM TO Tom TOTCMl *C^1 l mis C?MC* CM ?C? TOT 

fe®11 Mtf*T *t? ** 5t*CWl TOf* *£? **. TO? fMC? ^*f? 

MtTOl, ?tC* TOM *f*S? Ml MC* *t? *ft??t TOCM? TO TOH M*?, 
*«fet »Uprc? *tc* tMC? I TO TO c?* TOlCM? MtCM I CM TO 

*A-*1%1 TOCM? TOTO f?C? bif? M?, TON 4*^t MM-MM *5? * *TO1 
CM MltMt? *tCM CMCM <TO 1 'Mt? f* *«T? M* I TOI MW, «^CM1 If 
0|*5 **% Mf MtC* tflCMl—CM MC*? *M1 MCM TO I 
MMMMtMl ^MTOMftC?? MfMCM? f^1 C«t* TOM TO CM*, TO TO 
tofti* TOTMTOl M*CM? *5 TO, CTO ?f5C* I TOM? MM TOI MJ? fit 
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WBi CW, TOCS* CSCS C19, V\ TO TO«$Uf SMI v\\v$5 

« cs<ri cto i to srro TOtcw to c^c® toi 1 ntscs&i to, fak&i 

^tal, TO1 *ft« C*tft5t TOt* fs§ TO to w CTO SSTO, TOl 
CSS C*SS S*TO1 I 

4tCSI 3?tS*ttffa ®tS 4M*Sj'Cfl ®tfi $M CTO I sT*J ^tTfCTO 5tfM 

TO-*t1 to to f?s TO«fa ctos cw 4*&i csTOrgi to to frrlto sttoi 1 
%$ 4TO ^t^FC^I I SFtTOtfe TO fctCTO 4SC?i-CTOC¥l $tMT TO1 tf f% TO 
TOTO1 to %?5* CTO* TO «(^1 TO SfTOl I fsM?* *tol, «rT*«tft 
*toi, cTOmtitc® s«r* to scs toi— cTOi c<r®i tottoh ^tcw 
*to TO sto css cTOt* <itostfs ctoto ctsi stw? 1 cqwtftv 
CTO TO CTO »K^rt *tTOt St I TOTOt TO «tr«fl tffto TO*Tl CSTOI, 

to ^tc«r?r smi <src*rc TOm css top* toi 1 ^tc«i tofts *tol j 

sttfa c*ttro TOtes* ®rei toss t$ ^to css 1 cuts ^s cw & c k 4 ?^ 

to *TO* sto to faTOts 1 4 ss to toc^® ^n toi si1 csifr <ro 
$tc»i* TOt* ctoi esmt cssi to 1 «m fcfa s® w, cii* «tfc 

trf* CSSI to 3RS SSS TOftc* St<?1 to, *TfCS 9T^p 

cssi css, TO toi TOI, cTOt*it captTO ipm, w f'fsatocss <srTO 
'ssfa to $ke®i 1 

w»i stefa cto to 4to®is cTOts *kt* 4TOs %s esc* fok 
c?TOtsr, sfTOtfts TOttfe steis TOtTOr toi tot* cstto cue*. ctoi 
^< 51 ^*r ^t®1 «n* to *tvn si 1 ct ^c»i« ^9 tsi si, '®t^t?i 
^ crat m si, scs?r s**t? fw Me* cs 1 to to wto™ si c^tc»r 
cfa TOnri TO si 1 ®C5=? TOt? s^rs ^c«r *it« cto, 

®*csi ss TOt*f ^sts toTO TOtoi si 1 c«r^f®ts ^r,vf 
citl ** 1 TOU ’scssf 1 c*% TO si tos ^cs ^tre^ ^ck f5cn 
CWWJ1. TOC«1—^s, TOCSS S® TO* t TOll St^5T TO TO TOC<? CTOTO1, 

S»ITO1 CSTO SFS1 I 

TO* TO TOTO to <lt»W ^ I TO*l ^ sss fiffss *W 
WtS! TOI TOSl TO¥ esm to, Cft^„CSl& TOTO <frt«f CTO 4^ 
*tTO^ ^t?css TO irwi&i fff i c*r^c® c?to cs?sf»t« ’cto i 
emts TOtf TOt< cto»t tot » cuttf* mscs nt^tTO *? to »rs^ 

TO vto ^rtTOr *w csf*ic«1 i «^s TO^ts TO*s s^s srstfl toh i 
la 
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■ffito * tot*r 124«r *i, ^-10K 

to *rw* to «« c<ra *it* c*w *rto* csti:«f =*11 t5 «t f i 
nw* ve»t c5tc«t ^c«l Tjc'r vt«f*i cw i «rcstofa cstfc 
«r*^m «cw to ’Tcs «rt«»i i Mfcm *w* to4fa *rtc$i* 

I «(t* W fo «to*T ! to *tt$t* ft$t* to 'STW:*? Srmtffc 
vrcjft faittflft «rtwi i 

^r« m m cw i *tts cv m«ti ^r?i to tot =h*. 

*rc$w $c* $k<®i i w *nvi c*rgt®r vw *ittv s&ta’trtrtefr *ps tics c=iw 
tfCTtf I S51Wrt W W «tw *1<5t t WftCT* *f*\ CfW C**f 3 *5, 

c*n«^tw i to vtr* cv ^i, *it«Tt:3'« dt^ttwi m i wn 

cm wa i **\vf « wrei, w% &t?to *T-*T vwri i vz^ *rcl vr®t*tfc 

VITO, *fH*fal **t^P C$W I ^t^t S5tt?* *IW <» W'Stfa ^£3 Vf 

CWU *ttto dt^ttso, ^tCT *ft5<?twt *P*T«sto *Rt53 ft® ®Tf^l I 
vH^« OT1 *t»1 m I «j<TC $<*^1 C*FC*1 tofa 1 

Sltw *tCTT ?T^5 “rtf *F5l 1 35W ^ ^ c»lp? *tl? C*M I 

»pptw «Rfa ffctgft I *ffato 4® v fifto^ *fto1 *t« i 

wftwn vjrtta 


C^? IN 

c»t^ w^cn* w scsto «rt» 50,000 m* *iii i art **?«* tar 
27,820,000 ftpitfftrt m a>z* cvc»ifit»T i Jrtwfw art »m W- 



etm *ti?toi atrtrantw^I.^MTVWifPrti *wij cyrtw 

irtrni wrt ?s* ^c^vta c*rt to(cv totf ¥^*% trvffiv ftint ^ 



fwi 

to:** it*ii to &i cron stc^TO c?c«* (*«wi c*i c?toi). 

to toi *t*rc** »n$ *i it*n *ttf** to cvtro* fro to 

*jftw Sftcf I fal TO1 *ftf*C&* (Printed circuit) f^frl ?OT1 CTOt'.?* 
*ft¥ TO I i ’ltfafc WS fa*&1 «t# TOfifll TOt* TO *$TO 
<miw toih i 

«l5tf*l<5 *lff*& *TO IW1 

m awfeu rw TO* c« <?& ^w^iPnra to* 

« *n*toi toi TOcfo *wrt* to*TO • c«fo«, cgfafTO, pfwfcfcn 
TO*§^i* TOtfo* (TO CTO* (Resistor), TOW (Inductor), 
TO* (Capacitor), «t*p ^ §TOfa$*, *lfW* (Transformer) «<*f* 

fcntro* *w toTO TOR* to TO* TO** *j*to wt*i m arsfa* 
?nra i «A *i* fcTOTO *w *rcwtn*tft <st* fiw ^«i*ift* TOW, 

TO frow *f*v*tTO ^froTO* ft*n **i cn i TO*# toj*& 
TOw «fT*c**tTOt TOtflTO* ftf?l fcTOtc**«itre* to 

(Solder) *C* ffc* ** I C* C*ft *fe®I »ltft# **TOJ* *t* TO$t* 

3* *c*i wi TOW tef* **c* «pr to «*tft«Pi *rf*s «*w ^canr 
toi 4 *rtft#* w® ®t*TO cro TORWft i wzm ^<n m\ 
dfe *to* TOW ’wfiw *i**it* «** **1 to to i W ** ^* 

**TO TO TOt TOM* ^R ?t*C*l ^ TOM *M$* *1 fa*tft* 

TOSt* <rol**t$f *twtrti v^^^rtfsi cto&t *w yi* fc*t* «rc*t** 

TOMTl TON TO TO cW ** TO fTO fc«*lfa* TOTO** *t* **tt*1 
S* ; 9 1t$«f*T «tcw ’ftw TO I ^ *Jt® TO* V «ttt* 

ui* to TO <J* i TOj*ft ntOT f^ffi ^ fti* 

C®t*tC=»1 TOft (Dip soldering) »PWr TOt^OTI TO TOt* 

ntc* i ^rt*m c^cai «t«r*, *Jt«* <2^fe *w*ft ^m^tsi 

*|wtn ®rTO 511 to c^lfo ^ f-fU’i TO i ^*riTO i*fi *?i 
tor -^hp cto *r*ftr«6r TO^i *it* m TOfintft c^ic^ TOto^ic* 
TOtototo* 
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Htirfta « fiwm [ 24-r ni t 9*-io* nm 

?W4t* wc® «»rc <n% «f5f»ra «tr&r *ttw Hfa 
*wt* *tw vim cw towIN *rt$m M I Jt c*t# cnv *rw 
*3, Wft qjaro **1 ISOT I lt*wtl ¥tW CTO WW 


i , t <H 

' l ‘ ' ‘ 

•■ f . ., . . 

v -.;i. . 

•..' j.. ' ' "■ 

,: ; -A ' ' v ; - 

': . ,V ■ V,' ;•■ ■-. 

*-? f ; - • t \-\ V ; 

,/■■ 1 

-■> , - ; ; ' ' ,, 

; Sk'-jw 

- V- 

- ■■■ i s‘^-y 

'A ' '. ...•>; 



1 sr% fi<*—oivft Jrtsrf»iw e«fs«v frvcn *t*fi >itf«* i 
fciw* fsw itm «rtf«c^« <rm nrwfo *w 
cw «wr i tfkM fora cf*i qtr* *tm c«ti#i 
*•« *[ch *itf frfo* Iwf tftf intro i 

fwopr fen* to «wfc5iin ^OT^fJT <*tr*i cm ntra, tfrnwcinft 
fen* ntw nttfw *cto* owl *Ttc$ •tflrwfa fof* fit nv* $ * i 
^ nn ftiw nt« »n nt« »iot c*tfec* it*n c*tfe cnrc ntr* uwti 
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fmts to b»fa ^r. cto *rfwtt*n 

nift^ i to *rt«rfoi«; ttti 1H1 itfafc sTO «wri 39 1 

l an ffei »mpfr it’ll *rtffrctai c?«t^i *cto i 

Wqi 

it*n *w.^ <rwi I s ? a ^=i faf i 1903 & foro 

c*iiW^ t TO*fo ftwr ftwf <4 fro c^ fafcfei TOfU tots i 

to *t*ti ®rtfW>* *i$£W ^btomt toTO fc&fa^fsiTOfo’Wf ffttcs* 



2 m fear—itff & flk*n W if f«* fiffei ifti i 


cTOrl faftTO* fjt*lt« l W faf&J (Proximity fuse) 

^tw *m m$ wm fa* **i toii, ^ n&trc* ww* 

ifro fror *itow cto *wfc fiflHS *jro c*t®rtf?> ctoI 
famnffo to—»««J tw firtnw cit*ii tics ’frut* tot to 

«i *c<®i i fa«faffei Ww teft **ro »wri tot! -tffam cittTO 

TO*tw« n&Mti sn<® to, ^ wfc to to, 

*$tm cifari c$t$st* <rfat m TO»ito» *rtw ^ ***ft fafo* tefa tot* ififa 
TOTOTOCi, TO TOWW TO «*rt SttW TOfc TOT* M* *tW'*«1 




614 "ftafl? TO * ftTO C 24* *1,9*10* 

TOW SWT tovttw *tl W C* I Wt* TOtTO* 5 **tTO *H ** 

fWI »l1f%fe *J*TO TO l 

Mto *tol«* wit ^t:«r it*fl to tor tow i TOto 
cto to »rtw teft toc «<w twtfto *itto on toTO ^ cro 
rto i 

*fa*nfo 

ft*n *tfai> ftsfra to *TOf* to* to *TOTO 

C* \*1 *nft C*®fa TOTOt *<*1 *?fi[ I 

TO* ( 2k f&g) <iwfr TO *il wif*r **tTO* to Wto *ftto* 
•hti bsf* c*>to cTOi *tc^ t*w ^t*M> &t* to 3t*i *tw 





znffc* srifforfa ,T9mr 

*il8r 


3 m fra—*t *1 *tf*fc *toa wfe* frfar * 4 ti I 

5ClitlTO TO I C*TO TO* *tTOc* w TO «p1-«lf4 »W *TOH TOW 

TOT CTOtCTl TOC •« <»fll f»f«nCTf I’Wft TOW TO!l» *TO CW1 C*tTO* TOtWJ 

c^faOTR TOi tt*wRi w to *wfiw# CTtcii wcwi* utftar cwi 
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s* i to TOtoft wto* ct «cot to lift to'*& croft* from ^ 

*to *itfW^ roi «rcwt#h Wot TOfro ^ m«w 

<sf£TO srato i ferafedfe TO* f*i*tfaf *t?tc*(a c*fc$* jtc'ssj *ftfa $*t? $to 
•ft* to A *tW hft wtoW ntto* cto* « TOrofro to 
*to i 

Wt* rolro (3 ^ to) TOtoft TOt<s «tc£* *r>tf i*ii?OT 
^ to* toc** "pb TO** c?«*i s* i itwi to c* ^nfato <rfiwi 

Wt«, croft* TOTt*J 4?$ to* TOW «fftot«* *tft (Ink resist) 

3*1 wwtft TO* wirow ^*f* ^ i toot stTOto *i?t< to 

*5TO l ld £t?1 TO Jf ^tft* «ftot* TOOT TO TO %5* TO* TO** to(*- 
*to <rrre, to TOt w’ot to** Wf to i <4* *t* *stftj& U& ctito 
* t*tt £«f** TO 3 T' a *3ff €9 I BtfBtM ^ »ROT *nro *t*to 

*WI I 1941 3 TtC»T $#* TO wftw »ltB TOftfc* «t*W* *t* f *OT I 


■$n$> ** 


W 



A ^dxrbrcrfr&W 
<3 W 




w mmrnmmzL 



srfSfcn&f 




4 ^ fsaj—^tm mftfc irfw« *$lt *iTO* to* *rBw 


*(*<to (4 5?? to) «tofewi* nW^j otI ** i <i& TOfto 
hfato toi, c*TO* *-fttk toi *r«TO% hs?ito toto to* to c* 
*i* *nn **, btopp*w TO* TO TOTTO to to ^ *ttf$ft* 1 vr« 
TO to cartel *c* to <*w c*tc#a ^-fn&t *t*t*TO; TO* TO **icti sc* 
Its* i ad TOto «ITO TOtotft c*ttf* Hit ^rtitwn ojc^ ^OT*t 

to in e« rttn tb (wf to «*OT ^ »tn) 

WtVM C?«Bt fICTI B^TOIPW TO 4 Wtf vfrrdEWUi TOft» 
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nm * frwfa C 24-r a*, Vioa >r^n 

*rfca i TO*nr srto *itfW* am *tmf*ia 3*fa totmtca sttota* 
ast$r «rraac*ra ^ra asai sa, caatra caatw atia «tt« ama, 
watra sfere sa s?i i »ifcata «tai «fc*toa feacatt c*u aww cat^fo* 
<gto £ cit^cf *rtcatc$a *rc* nip a*ai w i 4t#«fvn 'srersrota »iot a »ja 
*kc*t «tota* ^tf®T C5& ca$ ^vnasto <®f®«*-«rattsa arc*! «tai sea 
am *tfc*a *?(£ aca i «nl *ta*f%a caa aatca atatsft* *1 

atm fcatca ^PtPr« ato «tfaaa ^c*i cw *a i 

it*n »rtfW h*finr *fo cata*, ata* fc’tiato »ircafcaaarc® 
c&tatcai art*rto* a*ai ac*ife i *<te estates att*rft ajwtafci fa ? 
-iiwaj <«rcOT^ »KtaOTc»i «rt>it?i ®rt*Tt?i$tca art*Tt§- w art, fc*tt?fa- 
catena ^na aafatca a to csiauatsftro «tcat«?% sptar *itto cafo* 
fltftw « tag artwa (60 «t* {&s(« 40 vfa fltoi) a:aj ftf?£ *aa $faca atac«f 
»ra arfatoa *twt «ot»w sea ata i nor ca*ta 3<rc*ta amcaj ai ^rsr 
cvtsj <3tca *ifafas* art* ato c*F*rc*i fcntato atm mfafc fafa* aFt«r c*fa 
sa i 

atm mfacfo atarca ^raa^to ca *Fffaa*i * ^a? tow 3 ** 11 ***, 
=rt=ii *fca *i <*ca?atfa <*to cat* i ^ «rat* afas c^ atfa fca 

fctaa a*ai cat* me* i torn ai affitffaata ata* artaWaat® mrtctfa 
c*aifa aiaata arca awfc sftoi* *fa fafaa «rcm w «t:a ^afa« 
a^ai *a ca, i ^l& cas^®ita^ Srtafefca, cata^F, ataa* ^Ttata «cn»f«iar 
»r<:amtat aia^i >ica^ 4?fi> *r*tf ^tfa'cfea a^tar a^ac^ *ttc* i c^ 
^tfas§ ** ca* aa caatw ataiaa irt^fw^a m^c^a «rra 201 ^ 
^tata a?c^ ^tca, caatw A mfWa iWt?tR aca *tta 20,000 1 >rf»i® 
aitftfe Icffi^if^cafa c*:$ sprva ntfro a?a« a»r:«a cataaa aa m i 

ww aa?* 


* ntai wa f^tSnrta faffa, *ftow-9 



flPHrc*rfcwi dtw 

«wt*i w fame** ^i c^rrw 
ct* ft? feck*, «tu m V?tt*1 m «t* c*i fa-^wtror fee? 
ftfac* crcw1 c*i *tt5t c*fe *rtv w® ’ittsr i 

^fteirW* ®<rt ®wi TC»ife*R®t*, qfa q? ?qi* *rw nar wt 
c«f^r?i qtf** *i c*t:* qqroi i *itfa qfeow *tt®i «»ihn 

4®fasf ftq-®**tt® (Snow pigeon) stfqfc C5tC<t *Fsm I &V8 

*fa fl*t m i c*ro ft»i—*tt*Wh »rW 5 «tft *rt«n, 

ffortanr* ^rtq *$c*r ®t* qfa i «m ftqrcq *rtfa ntfa ft i 

ft®t*rcw rMi cithwl c«rc*fe i *fiw &r «imi 

cqt? m i 

forties w-fltafo ^ »*wws c&H *t®t* qfe cw,ct w ftc* 
ft^ift i «ft?f q*wq *t*t*tft >r?^ c*ftpt* §*rta—'Stator* *n qn 



ftnt*rt$9 €tt«fa cq cftslwr* c^ftc* qt®ni i qq® w ^Wi ®tft*tf?, 
c?qi c’rqtw rtw c*tr$ *itfq»i ssfftqR cqt? wti qt* qt* 
^ Tfo t t ^q qR 'PPTi *R qtqq ffe®q fttq I VR <SfftC®tH 0"WtMf%» ,C®q-*f’ 

*tet®q »it*t i 
14 
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WtW W ft«ft f 241 44* 9*1*10 WH 

fmtie? ciei *a*K® «fl*R itm am ftie? ifttdi mft 
wen ^ft 9^ mft i iti, ftw, fafft, win iftwfi orei* fmift ♦ fc* 
itiwftrc <sift ctw wft uti^ftt? cwti, ftew *mw sh$wfe ciw* itf 
ftn $ei wtes i unft sieii wtwft ftcww ^ i<w I 

fwi *w teewfc itwi ftrnft wtifei tiipf #tf*tc* f¥®Twimw^mftew i 
?ftea? fftsft ie* *rtnt fte? item cssfti ite*fc clef fti^i i ?ri^ 
wft fftifft ww item «rwfa frw m wtft, fwi «iw wfttwtft c&iw 

IftC 5 ! dpR iftw&l CflCWl «tft ft I Itft Ufa ft? Itf (Pine), 1cm ItCI 
wtw-ftwni wt?n mi ?n fte?ef i ftitie?? ft? dftm? cfra 

C? srtfa%05tW Wl Wf «fiClft, Iftlft I 1?1?ctf? Itf fftft 5^ 

Iftt? Itf Cflft, <5C? $$ C?CW VgCW *i?ft 1C* TO ltd? 

cm ?*[ei cii i cfefit 15 c? «jict orft iftte<s? m* cm i$w§ meiei 1 fmtie?? 

<2ft? *tfa> 4tCW fltftCWfl ft?tflW 3ft f?w Clfct Clf?C? <*l?t? 

?«r itfa? ft®? fte? seift—cMt? 1 * faf 11 wftl itftem 11 c?e? i 
I ftftifi? mft cwftft iff ?ie® fws cm 1 it? ®tcw* iftteiftl 
1ftt?«fl? <ftw, *t&1 "1% fC? ^&Cf I I'ftCW? fowl WWf OPH 
m, cmtew item *?ftfti cm we? c?ro itea 1 c&mtew itiitii, sft-wftt? 
cmifti fw* vwi%$ oeiI mj}^? $-itcn it?i<?«fi ?tei utwi 

?C?d C^=t— : tftl ?C1 WC*IW CWCW8 Wft Wft*1 <CW Clift It » WftCI ??C®1 

item ^(^^5 <fw ?ftmtu w Rifr ft*r =ii *tticm frm, «it? c«i 
«*ft «ii*R, *itc^ itn Rl?l ^ta fti w ft 1 m fti ff&cs cwn 
wtn ift ft 1 itRtw item ofii ciift 1 

^*wft w?i ift>t* iti itci? itw itwr fw-vtfc ftt*f clew i ?cm 
<m aitf 1 ?ft tupteii 1 w$v\ ^t^tc'® caw owft ie? 1 

15 4Ftf C?C^ Wtftf^tcar JWft cmc« ciift 1 it?1 citii wen 

tot rc*iew 1 wfor wen ?’ 4 iftl ft we? wen it?ift m 1 

itc*te w<t? wi ft^ nfmft i wfw wi emtew cm ww wfft ^ew *twew, 
wft WtCf% Oiw# mpriaft (Yellow wagtail) C1W ^tfte? 'p Cf?tW 1 

cfetatem sstem wen ftw « %* we? wei lem *rt?ft 

oieiliwtcw ftllft—W^fl ftmftl (Pied kingfisher) l wewiew ?$Tf1ft~- 

fminm itita am itfti wei 1 
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mt% cm «frt( cm TO ffc*rt ^39*1% ftz* i cn m m aj:TO, 
croflTO toptc w cm% ft* 39 i toto* *ttt 3 cto-TO to 4 tro i 
•Wpf to«3 TO 4* TOt® cm toto stwtft •rtpfc T\v&.—4m 
fa, £TO I ^C33 ^TO 3'®—5(3 |>Sl C?3TO, CHTO C&fTOff 3® 

I TO»ff$3 TO33 TOW 3>« 3*3CT3 ! *ftTO> TO, TOttf, 

W 3t®9 *ttTO I Cm 4m 531 TOTOt3 TO—31, TOC?9 9£«9 
TOft? C53C*® 53 3r.®! ? TOtW 3i < 1 f3C3 4m TO3t3 TOftTO C9, TO 
W 9C33 TO £C9* *ICTO, C«3r*T 3*f3 fa I ^fWRl *tC*fo C*fc5 C3»lt3 
&S3*t% I 

TOtafkift?5 TOt3 <®l39fa C39t3 TO 3tTO TOl C3f?3 C331'.3 l 35iit9 
C$tcTO9 3t3t**Tl3 9£3 CTO 3£* TO3 333 TOtfeTO I 3t3C3^ C5l§ 31 
9rTO I TO TO TOTOt TO CTO C3»I*lt3 I CTft 3t¥t TO $fr 

srM 3tc5 to TOt®tfa * 3 $ i 4 $ «rt:®3 3333 33to c<fR fa 
*TO I ®t3 TO C?TO1 3C3 (£|3>{ 3TO$ CTO I 

fc$35t% TO TO1 TOft TO3 ^-TOcTO TOTO wft TO* 9*t^C5 TOC39 I 
»333ll> TO ^ItCTO TO C?R fa I 3*f! ^ TOTO9 ^ C9*cfc *f«t3 TO 9t3W 
*ttt3 fa I 9J!*lt9 3stfl?t W TOt?--333 3t& *t3 TOC13 *W9W ^3 
9*C3 TO 3TO • ftTO 56^1 5J3C5 TO C8& C*tZ* I TO1 CTO 

31 3t?t3t3 f*3-;W¥t3 9C33 fe$3 f*C3 I 

f53t3C33 TO 6TO 3tf3t3l « Wt’ff C¥C3 ^^t3 ^t*¥iW W C3C« 
3tC3 I C¥«¥t3 «lt3 faf 3tCf3 ^^3 3^ 3tf^ I C¥<3?tt*3 ^33 33 33 53 
3t«ff3 ^3 ^TC5 c«fR f3 I TO c?R f3 R 3 R 3 I »tt^C35 (Whiteheaded 
Red Start) I 4*fc 3W-3N1 R 3 R 3 I ^ 3t<t3 3tt3 *tt3C33 <13 *ft3W 
\C3 ^3 3t3t3 ^ C3?tWf I 

C3f3C3 Wt3 53f3»T, 33^ TO I C*f*3t3 «I 0 n 31 5^ I TO33 f?C33 
CTO «Tt3 TOt <ii3t3 t®333# I 53 3tTO C3f3* 3’ 5t«ft3 3^ | 3^3 

TO3 TO 3*fa*T « 33t^t 33t33 fatfr ^ TO \ 5&3 

TO3 ^33t 33* 3tTO 3 1 ® TO C3f3C9C5 I C5t& ^33 ^9 ffC9 TO 3TO I 
TO^3 iTO bo999f^l C¥«¥i3 C33l I 9tTO3 C«33 5ft«1 

TO <?& I TO C93 il3»g ^tTO9 33i I TOt9 C^tCI ftTOmffl TO’9t3l^^ 
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cotr cot ot.oti i lift, OTfat^ cot cro *to *tc«s i 

MtTO OT®« STJ* OT5 fv c* cmc^ii i W ttftTO i MCSftfft TO to TO 

*A*i i 

TO *tto*f *w osrsi TO9t9 cotc^t uaTO i TO ®m&I M«fc §9 
TO CWtfl TO* fTO fa* 5W CTO « TO *ft9t TO* 5 ^ f$ (Birch) TO 

*TO *i *t$ttOTOTMt$ i to to *st«OT u& «tOT omt* i mto *tTO 9t*rtfr 

9lTO TOW fro &MC99 TO*I TO « SI 7 ?'! I TO1 *TO1 I 5^1 MtTO 
TO cto TO *to mtoI5 ii i 9 tc9-toi fl9-c?«TO9 Mtro tot* 

f?« ot* to toi, toi mm cot *ttft faTOi • McTOft c<fa? «*w 
<TOfro* fftai mot wmm W8 TOtc* *Jto m<sto 1 

M9fOT TOtwfc «fl* TOMATO f^R-7C*rtCTO 9*91 %®5M 9*9TO I 
fOTtMora «n 3 H « ^fo r .?9 utcoti TO** mTOot? i toot, M'.wtaft cmct TO« 

TO <OTtC*1 *tTO ^tf*9« &MC9, COTtCT CTOtMCOTft CTO1 5TO. C*TO 
CTO CTO 31*9 fOT-TOtCOT TOf C?CMCOT I W.*\ OTtf^e C*fTO> TO I 
n* c?*t*t* »nft ft* to ftcOT faTO MTO-TO?rt *TO i 

f*»dw CTOTt* f*OT9 Mt9t9 TO $f« *OTt* $fTO CMt*CM9 MCM Will *TO ' 
9® (il^TO MRMtOT TO <«C*r! I TOCOT M9 TO* CTO1 ^ TO 

MtC9 W%9 *tt%9 TOl I MtTOTO* 9* TOTtfe, *C* 39 COT CMMtOTl I 
TOOT 9t9tft9* *M CMtTO <$TO 4*ft Wlm 9C9E9 I ^9t*l9 9OT C^SMt* 
w M<s^ ftc9**i 1 *r«flh* f**r* 1 ot cmc** 49* c*9Mt*TC9*9 f*iM «*r® 
cMTOi TOTOll *fl 5 COT TO 1 c*lfro 3 *TO »«** TO TO*1 

C1f<rre CMMl* I M*!l « TO1 ^tCMl I MtTO9 ?°S Stro *t*1 1 «*iTO 
Ml 9919 3T® I 99COT CMta C^t*t9 COT f*f*Tt9 CMM I 

Oil 9T$ *rtNt*t9 I ^C*1 ^C*1 M1MC99 W f®Rc* *t^T ^ C|^ M9fOT 
«W f*9l& 99COT ^t>C99 ^M9 *ftftC9 CMt*5 C?MTO I 98COT f*9t& 4* 9S91 
CTO 9tf«r 9tf*T TO MC9? C4f9C9 «H*C9 I TOMMtCM* ift 9C®9 *t^ f*C“t 
,fTO TO CTOtC^ TO1 *C9 CMCf 1 WfM fin 9TO*, MiWt# ftTO TO« 
fcro I TO 99F99-1, 5^9^, MOTtft, TOM*¥ <2^ ft*TO CTO I 
fW «»tTO^ TOfa COTt9*t* f^ 8 ? * ^t9*f9 9C99 fTO 

tTO TOt* I TOt9 CTO *COT C9?tfTO TO1 Mtft—ftTOCMtW 1 
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^stTO $ll>* cro ns u«$ t vzwfo ctcfc dfi cwt* to 
toTO ■*&$ toi tocs* fcto, to <@s to TOtc* ncs fck® 
to i TO st^si ft, *f Wm tim to ®ifts ssto st?i *mm i cro* 
<TO$^ ®twii i to TOf sslifai to ®rfcf ct, to f*k ntcs* itst 
TO *twnw *R TO® TO to cscto i TO're -cwTOti ssto TO1 
TO1 cto csfci fcff? cn®i i wto to stots, TOt ®rrfto, ctoi-^ 1 *ros TO i 

#to g#s 


CTR TO 

¥ I <SS SSC* S®TO STO TO 5 ? SSCSS ^WfS #&to to! ¥MCst 

gsc®1, TOl-frr®J * TO» -Ito srstw s**rt® set stcs i gwlcis stssffto- 

tosfst csgrto *t®tot TOfcn TO TOe* mt«i scss cs, ssrnf® fsgmtot 
««¥ sfsts TOsjf® St® l ssrntws stsi« ®ts #TO »TTO ss fag^ TO 1 

StS ft I gWlftls SSfNfm S^SS 1 Stftf fcgftl ST^-STO tors « 
'stotTOs s$*rtc®s •ttoi tocss cell **e*s i 



g <r it 

s i «t toes stfswt® *si gss gw s*rto to?®** 4«it*ts gstotggf sjsgt 
*«i w *c® ntes i ^rnstess nest ststss®: to*** ur*tf« sc5 stc* i war 
cn gfstss $TO w«s wts wt® ss, ®i *rcsg c^cfst nscs toi sts si r 
ness to sss TOrs to«sns toi* frnTO st» ®ss TOstess fcnts sic* si t 
orss ts*tcs® srtfswj* stgtcsi sfsiw tocss &*t*r« sgest toi esc® 
nfes f sstofens #$ng *«rs tsaptes® s*#to? ^esfesress nfstcsr sarntc®* 
vzv\ <tos *tof« ststs TOf ®i srtse® *rrcs t 

if i vij^ns nStwtssls to cstsri sts—TON m\ visits fspg®rtsts ng’gfc^s 
writes, ntto gists s®?i ntotnf si s«si nf® gft»® fvs stes i ssrifg ^e^r 
siwf sits s<« ge® ntes, to nft-rs fses «¥ tfs» esc® gs tto- cs^i gs si i 
ssynt® <«¥ esn esc® nsr cses ess esc® rffgstc® wsi «yfg?f esc® cto« 
cse® ntes i stn^tss TOtsn egege® 55 gftws w i 



fif%s ram ratat:* cstrai re rera TO?^, ®1 cWi 


«rc® $\zs 5ii> to carai to» TOrefr «rwt*r 

to aa* to 20 1 reta 

TO* aw to atfrar TOreifc ®fca$ rata 

ara« fcra c?*t* ®c® caffr 

aaaiofaftfci c®ta«l ca craa wt TO, cat 
*fc®tW ®«1 CTO TO :— 

TOtft TOf*rTO 

aa* 

•ttraPfai 

80 -*100 

ta ca*& 

60-79 

ca% 

40-59 

raiaift 

20-39 

*a 

Os 

y-i 

\ 

© 

U®a 


to l —to to, cwt* *¥ a$re ran cto, to *tre$ a$ *nmi wtoa, 

®tre 2 fro tw to to to 5 cth 4ra cn$ craraw TOfa 50 fro 
rairaiwn TO*t* to ran a® ram. c*$ TOjtre cto w® ran to ^ 
toott to i <rat* « TO *ttrat crar, ®1 c^rcra frot* amre ran ^c*n 
1971 ^Ttcrair caife fro* ton i *5 «rt=<tc*ru rai ♦tftPf 21Q01 to c*i 
cTOfa A afi *tcrafc *® *twi fla «aa< ^rf?r n»ft ra *® ? 

«w 2—24 w tosrre fa raw 6fci mf to *ts raricai cto *itw, to 
*trere atfto® to® atro 5 «r*r rac® 

TO 3—(ra) rai TO, a * b # ram TOT! W a>b I t*R, TO®^ 
faTO 

ab>b* 

.*. (ab-a«)>(b 9 -a*) 

a (b-a)>(b+a) (b-a) 
a> (b+a) 

fa® ®t C9\ to TO at i tow? amfa* aw cTOfa ^ TO* 

rate® TOi ? 
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1971 ] 

|frt*t®25*ftnl 

$-toifc to *tf*r fafa 
i &W=5 *\m, 

*t*OT CT&1 051 «ft* ft* ?0B *ttm 31! *ltc*1, <pi&1 C*NtS ? 

«w 4--50 •marl, 25 *twi* 5 *nprt* cuts 20ft nf^ *t$c* 4 fct*i 
fro *?, c*t^sarl *’ft to gc* r 

<f«f 5 —f* «tw «ifo croft loo *tn ? 

(*) 5ft 1 
(<0 5ft 3 
W 5ft 5 

( $TO* TO 627 3* *ph ) 

snt^i fMw «iw to* 


* *it^i fafefsnit* fafa’sr, *f»i*t$i-9 


3*tW ftvt W WI*tH It* to*l TO, ^ TO1 TO 

to *rtn «r cron* to c»tw i fa* tot *t« *f? c*fa tow 

*rth*n cn*t-~w* «tn *twt* to tour to— : * rNiw **{ 

*ftot« to* cit^i *ti 3t r 



cto yw <sjtTO5 ft$f*5t5 55 to cTOll 

TOfa *ft^—'51 5l$TO WZt £5 ca% 'Sltf 1 & ^5C® TO 5CTO I C5MT5 

TON 5t$* cto g?fa <ro *ttf? frotf—4*ra fa, tot* 

¥TO® $evv: to ft 1 

C*!l5»1 ^«(f^3fWJ casf^ 35—'3J5?tt55 ft* fi'««t?^ «ft6^— 1 *ft« 
*4^*15 ft*n* usitoi ^fastfrosi ft*ffa*i ®*t® «ttc*3 ft i 

t®T35l WC^r TO C5, %*to *ftc®5 <4*fi> ®5t* TOT to** 

m\ *{®i *15515 sisi to* 5*55 tot** 5tfo5tc5* *rc«r to*i cto 
«rpr c*jfti 45 ? c*?^: to *rtft$® tow 4*it> c*tTO to —51 

CTO5 *5ti®!5 «l*It5 TOtCTl fl*T 1 «lWEf <&\t TOtft® C5— 

pft 555 351 to* 55 —w 55 *nw 5t5ft®i *rtw cto TO toi*cto 

5tTO 555 *ltC5—®TO1 5155 CTO1 3 0 \TO *55t5 cVt’f*! TOWl 
to «tiftw ®*i croton to ctot* *^TO« 5j*TO ®*t®l i ®s* 
*wiv($ 35—TOi 5®3tW5 3 ® ®toi cTOl ft*i TOW 45* ®M5 **t« 
f?®i ®f^3 i 

4f1®1 5t®-to TOT* 355 *ltC55 C3 53 TO*TO^ *tfaF® TOW, 

®t* to c^it^ta n*to to*i cto i t? <atfa to —ftfa* wt*TO 
to?i ft*!!)* •nifto* wni *tft%® cTOt* few* toil TO i ftta to* 
6000 TOt* 353 *to* toil 3t$TO3 faftatt® ®rt«ft*r iftTO® cTOt* 
%TOt33 irratcw TO TO ft*r i 4* c$5 fa$f?3 <to to to*® 
CTOr TOlft*! C*t3 C*t3 ^faStfTO* 3£®, ^ftTO «rtfft®3 C3tTO <fft' 
^fSir® wi®a 3000 TOta *p^e ®tw 5^c®i i 

c*rt=n c^tat^ ® ^t*i® *fro* w »R»nr i 4jw 

(Auriferous) c^t?ri^^ K TO «ttff«® ®t^*l TO TOartC®! *Kf 

TOtft®??, *<& c»it5?tfl ®*n artf»r ® tfvi 
^f to tffCS ’ft® I ^ ’atft 'Sjla CTO dWtC*! cm\ *Rl 
55 1 ®C5 c^wtft® c^t^ta ’ifa 5 ii*i TOtros ^ **— 
fro 5tf*l *il5t® f%f ^•il tort CTO to I TOf i?53K5 

/■ ' 1 x t 

s ^*IC® to 1 
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1**15, fcf*5ri, *M* fcw*r m 5^5* ®w* ^ *rf«irv ®<*m 
®ftf i ®t% trfira ®ft5l%l 45«i f*i fag ®<*«n §*ta ®C5 *ft* i 

*1®fa *fa 555 1 *11® *11 <H*1t> 5St»I1—®tc® fag ^tf»r C5£«r ** fafac* 
%tar 3J50 c*to\ *5 i **ti 5tfa5 cm r ®i5t— c*i*t® ®i:®t 

^tf»r *c*t5 »rc* fac* WfJ wftra 5ta w 5T5 515 C5i5t5 *15 *5t*ft5 

®t»rtc® ®i CTt^ti *®n *\v$ «rrc* t ®54wn 5ft* ?ifa c«rc^ 

$*irta entail w *51 5?r i 

4 C®1 C*f* 5tfa*11 C«ft® ***«fl *iwr* *55t5 *t*f®5 5551 I U15t5 
0115, 5ft* *t?t< Oft® C5t*ll C55 *5*t5 sfl^ft* *t®ft>5 *51 I «t5C5fc 5C»|fa, 
C5 5ft* *1*05 5C5T C5151 *11*51 515 ®tfl 5l5 C*t5l&*J C*tfft*L 
*1t<ft55®® ff *015 mW faftft5 *B 5® ®W5 Fl?C55 §*15 ftt5 C?3tt®I 
5® «T*tf*^5 *5tC5l 551 ®t5t5 *tt5? *NtCTl 5tt* I ®1C® 

OTt=Tf5 *51 *TT^* 515 I ®t555 •ft^l CR& ft:5 *1t®i1 5C5T C5C5 ®t*f C«?«51 
55 1 *1151 5t«*tt*ft5 ^T5*5ta *® **ft® *51 55 4* *tt®* *W OTftl 
*ft® 5|C*I *115155 ®T®1 Oft* >15 Offal *1(515 ®tfo* 51t* 31 -fag 
*11505 >ft* Oft* 515 I *lW>I5t5 51 C>rtfe5fa *tlfalt® f^fasf'® »,.* C5fa1 
®ft^® 55 I C5 *C* cftot5 *l5ft5J *11505 «'®1 Oft* ®5f*tfc Offal 

C55 *51 55 I C*fa C*fa C*tl#{*5 5C* fag *tffl5fa **fl 5ft*—'Wt« 

ftc55 «tfap5ta *[5* *51 55 I 

5l5j R*1W Offal C553 C*f4, C®5ft ®t5 <453 *®*<9fa fafall *ftf, 51 
*®t® *ft3* 5fg5$ <fa$ I C533 -51515*1 *7ff5C* *55 C*fa ®fa 55 »1 I C5 
*C5^ ftwt^al »«?* C^ftawi C5^t»T 5C* 5tc*5* I ^*5tai C2Flf5^ t *11tC*t5l 
ftf*5l ftat *Itf>l® *t5 *C5*1^ ft5t*k *Jtf>15 5t?1 ** f*l^t 5t^J 
*5%5 *15 I 

C*t5l C555 515% C«5=l^ 5t®55 I *t5 «il*C5J^ C5t51tC* 1 

^ft»5 230,000 *t«T *tt**H *51515 1 *^f**t*, C»t551 **C* 5C5 

CT, «5* *U^*T C5W C5C* 35 5t^®1 *51 *15 *51 5t5 I ^ hft^15 *C* 
^ ** *tf55t*l 5t5t5ft* «jfJF5t5 551 ^ ^5 I *t$ft* 5*15^5^551 

*1® 5t^5 1,000,000,000 *35 *C* C5Ht5 C5«*fft*1 51®:** C*^1 

551® *ft5* 1 C*T51 *t5T5l®5 1063° C*#Mt5 *1*151*1* *t*IC® ®C5 <45< 
U}5 «% ®t*f ««*N ®5C* C5*1 ®5*I m 515 1 ®<*ft55l <5| *5* C5t5ft* 5 TO 

15 



&6 TO^ WW VI f q? f 9^-10* ^«fjt 

cro tow wrrat? ?tfr toft to, TO*i? wfc ?ifcw ^t? tot*r «rwtw m 
to fttftw ftfitos toft iz* toyito «««ifnr i 

Tlftftr® PltTO WTO Flftll, Pf $*TO cnl^ft *? TOfe Wfcl I <4« 
TOt? W TO Clfcl TO ?tS? TO *rf* TO 50,000 TOT* to CTO1 
tot* TOW I TO fTO **W TOpfllTO 2000 TOT* to CTO1 ftf®* 
TO CTO to*1»w TOl TOI» ^ *tftTOT* TOB^TI 70 TO *tW *ftM 
WlfrTO 11000 fcto CTOT *t$t* ?Tt'8 TO* TO CTO l Wife *!TO*1 
25 TO *tCT PflftTO* *tfa*1 CTO I «t*«?tf WWW *? CTOt* TO 
«nw *$t*lwi cTOt* wn i TOtoi ftot? ftwnr TO town TO cto« 
ctoi fcwtro **1 *?, to TOrtci *? i 

^«tfa*W* TO, f*CT* toffotW* TOJ TO *t***1 0*000,0005 TO 
cTOI TOf. TO1 *tw «« fwi to* stftot *it* \wnr ftotw ^ 
in^ cTOtc^t to ?i 1 wftjto tontftow* to, w^w west l w fawri- 
Wtw 5 to croi *tt«*i cro *it« i *|ftotort w, *?c% ^«ntcf— 
tfPR fa, tot? TOW PTtTO <TOw* TOtl CTO I *TOt *1 TO TO$C* 
ftfa* afc-toatw TOw? tfftoi wtoTO to cTOt* TO ctoi w *w i 

*tftwl TOtJt CTO1 TO TO TO? TOP ?tf CTO PlTsil toft WTO ctfc 
** «tt£t?*t*r cTO^ iw «itTO— to 1 # *fare cTOl i <*t *rt*ltw 

*toeto to? fai&i »«fttww— 1 ftwtSfoi TOwtto to *twtjir 

Tow? ?t?twj pit w wi tow TOt^Jt I towi TOft *c*t towtftow* 
to v**fto tow TOtft 1 ® to i 


^ftl WlTO 


fWfiltW 

<«*l& TO*it* fcTO* TO ^ftH ?tvni toftf ifto *nt* i tontoi 
wi—iftotn ft w ** ?to to *1—TOl itot* ?n 1 



ton 


(•ftwPfotn *tflN ) 

1 . f 5 *f 22 <ijn *S*T 15 { 

(«f»i *t<r, iffii tifrt *rwi x w\ <®t? m y m i 


( 2r + 5) X 50+y - 365 *= 2100 
*1 100x+y-2100+115-2 15 
.*. x-22 « y-15 

?«*t< c?fart c? <®t* ffcw 115 c?t»T *c« « wi nt «?i ?tc?, srf* 

c5c?? ftcfaw? vtf m «rr? ?i wfh fttfi f*« nwt? wn i ] 

2 . tafflf if?* W <i|^j& *^5T I 



3. (*) (b-a) wm *1t*f »R1»11 c*i arts? a (b - a) >(b + a) (b»a) 
OTa<(b+a)*W I 

C **{5fc*tw f*w faifr nfi*t««tc? caftn atm -6>-io 3x(-2) 

>5x(~2)l *m*3<5l] 

W ^fjfi *m #*cfiie fa*. ^ i 

C W ^mfSs *-firwi *$* 1 *ww tlfti 

iv/iR-5v/ *ri*n 
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[ 24 9*. &M09 W! 


$¥ ®tCf, C¥9 *T1 


«n/iuo *fi»fi-ioy 'nf»n i 


4. 50 *hprrt 4^ 25 Wt* 6$ **1 * 5 Wt* lOfr ^rt 1 

[ «i 9t* 50 nv *n, 25 wi* 5 wrt jitwi wiw *» y * z \ 

x + y+z e =20-.‘•••••(1) 

«rt9t« wt* fore* 

50x+25y+5z-400 
*1 10x4•5y+z-'80•••*‘••• (2) 

(2) C«K¥ (1) fat9t*f ¥«¥ 

9x+4y-60.(3) 

CTCf* x « y ^ *J<*r9«rj1, (3)-*9 Wtnfa 

x=»4 m y—6 

.*. z»20-(4+6)-10] 


5.(?) 111-11 
(*) 33X3 + I 
(«t) (5 + 5 + 5+5)x5 

91 (5x5x5)-(5x5) 


**§► 

WWW W1 

fsf*its« «r®t*tf«c* w 9*ri 99 i <«m «t*»l 

«ft*«i 9Wi eft* wttnfa 9*nt9 wt ®t*n «cn itw i ww on t9t- 

c»rt*ti «®fe c«t¥ cm wr*. 9*1, <*fa, 9^*1 ¥t*rc$w m 
® 9 l 9i i mm 9 twtt*r* c®t*R «re*t 9 ¥<rt ww mm m i »rta 
*9&i nm n\m mm tori *w w nfirctl ttf «rtt ®tii w 9 W *ffci 

C9t$t9 »!9t9 i 






«t5to5TO toc®* ftfwi totoi fro* *ro TO*%ir ft*r i tos*$ 
cto to* TOTO1 1M* ftf»* ■rti^rnr ilfeiwtfi TOtacTOcTO 

TO ftori cto TO® f^ 1 ®^ TO i 

TO°—to* m toto *n dftuium cm* **i ni 
TO owfaTO cm* TO®*$ « Ita TO* «itt *-—to <*ito ^iwi 

TO ft^rtci am TO* «ft£ta farfa c*t* i *rttc*w «uTO « 

TOtn to, TOi 1000-750 »itc»i^ i aft *rf«irt c*5t^ $TOt*p.* 
( fc®* «rc?-t) i 

®tOT®tTO* TOC® TOTO TO* <TO*1 a>? 5TO TO I TO1 TO*- 
TOtoi to* mw TO* §n^c*i *tpi am »ret=i to *c* t 
yus —«ntsfct<»nr *fat* TO*—'«t«® 4 ****totohiito, TO 
¥4 cm ,TO^C5*1 TOt®-C5TO to* *C* I 5*fTO f^ TO** $TO 
*<tfe *®ji sew i 

fafa® f*K* TO51 TO ®TO W “ ¥^C*W* *5*tTO 
Wf TO I «?t5 StTO *f* TO* TOWtTOTO *£*« 4* «T5*rc ft® am 
CTitw $®i* fof* toc®* £^to ^*t« TO cm, m *wi, to*i c*ts 
c*Wi vii 3®t* 5t*, TO® £®f*. TOff? « 4®f®4<5 

to aita 5c®ft® c*, ®t*®*$ fa$fac** *wft 4ft® cm 
4®tf**t®r to am 31* fafa** mt • ®t* *tfw sc® i 

ffti ft»ii cn® am ffarofos 

l®TOi* cto c^t=r mm TOfawa* ypt\ fac* tefa ®tto* mu tosi 
cto i fti aivi ft* c*. 3 «im to®* ®*tos ®t*®*tf i **n 

TO** *H CTO * t*5 CTO1 TO1. 3»t* 5t* ®t«® 5* ®C*® TO I 

51 $—51 TO *(fa«t* «t* **® CTO* C®tC**fc *t% I 51-45 515 TO* 
TO® 55 ^ | TO® #15 c*C® «TTO TOnffi *1*’ 51-41 5t5 
TO I ®t*C®5 ^Wt«*T 5t-4* 4|t^ TO1 TO« 4TO®t* C*1tW*1 TO ®1 TOW 
TO* I TOt5 ^ 5% ^9*tvC*1 015^ «fg* 51 ®3t5» *1 *5 ®t«TO ®tW 

5*1 TO5 I / 
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wm * fimtw [ 24t 9*-io* 

shot <*to $m* to to i si-tflv <rw vs TOtw —m 

TO*to, cTO*t *r«t^ cro* fa* i wr to^c® TO* 51 

ftift w m&a ?*r f*ifa®i 1664 «p5>tt* toutm faTO siTOnsft 
TO *ittTOc* faf v &w* CT'wn ** t faft stnra *wn *i to *ftc?s* 

ft OPR C«tC*$ ^IIJICOT TOTO TOTO* TO? 5tCS* «*T^9T5f 

civs to i for, TOt», Ipwtwflui, fa**r, jwctW «rTO TO*« «ro to# 

<lflTO 51 TO* ** I «tTO iftftE® 51 TOtTO TO* I 

TO $—«ttfo* TOTO *ft* *<M* *1 :** TO* to* TOTO tow •, 
cto—TO cttw toto to** i 5^w»f »i®nto 'stft* **r* TOifroi 8 *, ®t*c® 
<«** adrift **r ( TOt* TO ) ®*ta, *i TOl-*tt*l ** «witc*$ TO& i 

cTOI TO, TO** TOTOt* ft*# *tTO tafa to c*TO 
*t*t* TOTO »ltfTOfa»H I TO*-$-TO*TO TO *m® W 
*«n ftfor® *tc* i 

TO ?f*n* **^1 *TO **1 *TO TOC*^ C*t*t* i to*, 

TOrtC*f«l*1 *W ^H*|j» tffg* TO iTOi TO*#® OPlft^l 

<siTO® TOl TOR* TO VS i 

**!t J—TO®, «Tt^»ij1'0, TOICT «l£* •ifiTOI *»J ®TO i C*fa 
*<<2tC1 1#1)f 500*600 *TO *TO &IIK TO* l ®# TO* TOTO OW 
*t*. *TO* ‘Horn Plantain’ *5fl *C*:*—*t«1 4* TOfa fa-** ** l 

15 m *TO* *TC«# ftft* CTO *®Jl fa?fa TO TO I TOTO TO 

*w, TOfoc?* toi to® cto TO*##* « ftit* **t* *15 *t* w ?tto 
ITOftwn T**f* CTO f*I fTO* TO# CH#1 **tCTO TO® «*fWR VI, 
TO* 1TO ttwt^itinii w ^tfv»ti to, w 

C’l^tw ®TO ff»1 1 *ICT#TO TOtfl 5t? 15 L6 I ^ng 

«fTO TO TO C*,TO »C«»J TO 

toitira TO^r itpHi i 

5TO ftW «r^ Itwrt TO 1j>TO^ 

c«i i ow nc«n ^tc5 22 % i A *m C i 

TO S—’TO TO*»TO ^W®j c?c«h f5i# fflSw ^TO ftn ti^aflTOi 
H 1 tow «f5^5i ^ c *°nc^ TO TO^tw, TOitu, ^tctt?, 

TO *!♦« TOitflwi >l#t WTO*^fft^lTO4^«rTO CTO# TO* 
m TO« *« I 4TO* *1* *ltw ftR ^®f** o»fTO W15T1 ftti *rt* 



ttetoMrcfrM*. 1971 ] $ taa 63t 

Cftif I CTO'S ftft $3 I 'Sllw f?fi| ^«ttTO TOOT 

TO toTOtnj i 

s#5 %— ^t*n^tv * ot rtTO «t$* ufa sto i ^ *** to <afei to 
*tftos to <®t flew mtsr% ^ttoj toj* toi 4*$ i 

*fo* fcfecsitt *tpr TO* few**, crotoftti, fafai ftwi c*itft<® 

to* « to* stoto* m to i 'TOaOTTtoT* 176 tto 

*f*9 ft* *to fNw i ftto* fc*to ^r TO*?* *ita* fc*t* *toIMi 

*T*TO I TO?* *J*TO *1 9**1* CTOf* 5J TOCTO 

to cTOtwtw* 4*fci *t* i apt* TO?* «rcpnw to w?tw, * *®«f i 
W>|* TO*$ *nTO® tatoi tar** p® **f* *m*i 

TO cw« TO—cTOt* i 

*«itfi *t*s c* *r* <51%? toot$ c«fc*r ^ffa^* f%f«w toto ^f%cw cto 
m ^c«rj wtw. *ot* TO, cm «ki, TO, to, ^m^ssr, TO, ?T*f*ft, 
**L f , **, «rt*?*r, to TO taitft i TO*t*t?, to* *t?i*. ci?t^Tltfel, 
=Tt«, TO**, otw, ft® to> w, toTO, , 0i, to* «r*fvro tot* 
ret* cTO, ft* «tw ^«to crofct*$ **ro s w—*ftretol 
TO TOfft i 


«f* \g 

<W 1. : <$TO*1 to <to *** *w »J* W TOtc*t to TO*<$3 
TO—<fl* ’ftfll ft ? 

#Nrc$* wi, taww to, **TO? 

«w 2 .; toTOTO®* reTOi ft r 

TOto re*TO, TOtoi*37 

tail.: *)ft^ ftm to* ®*i* <ttoft** rere 0to *t*1ta 
*t*f I TO »|Mto CTO* *t** to *TOCW TO ** 4«fa 0 to 
CTO *lto to TO TO* I &TO* TOW to ^fWlWTO ^*mTOt* 



632 «t mfo «flum E 24-r i*, $ 1-101 

wW i oft *trol stti&r to* wtTO ft* =41 to 

oral TOlta ft* TOt* C*H toi wtTO okri TOtw* to ?fa*t 
ci* cir* to c?<ri it? sfi» <ro 3Pf^i35c*f?r «rrc*tfa* *tfa it*i to* 
fa*? v**lf ifo *TO; f>« CTO OOT *flTfa TO* f$* 5*?t? 
OIW? Clt&t# fa* TO TO CH*?1 ** I 

fe*? 2. TOtc*? c?c$? **ito 5 Ifa c^t^i « 4 Ift »i*l oi*fci 
TOW 1* W **101* ft*t1 sitTOF ‘■RCH* m CTO Htafl fa* *[e»r «ftC* I 
oil iwfrw 1*11 5? ^ntCTOfOTI 1 “riflCT TOHlfTO* fc*tfafa? «TCTOltr5l 
0)1^1* TOW? *TOIl TO oil TO^Mfe* C?tTOt« 5C®T *tftc? TOl 
*t|fal1 * ?**tt? ^ 5? I TOWfe* C*tTOTO? TO C4 1*11 Hi 
«T*rtCTO *# ??, ®tt*l ?®ii ?? *wtc*rfa*ltft* i TOim: f*\% ** * ft 
c*itc**l oil c?lt? *? TOjt? TOpt* ?? i *j*w* crol oft c?tHtapTO? 
TOfl ClfeN faltfaltfa?? $*Rt* HtWtfel ITfTO? CTO* oft CHtCH? 
«rt*€t* C1*lt I 

C*tH^ *t?Cl if? TO*lHf®PW fast ?t®*11 ££* Hff?, TO «1 TO 
Clfa? TOC®- HtC? HI OW TO*tlfTOfl f®TO CTO *t&C® ?tt* I 0|| 
TOfTOtH fe*tftft? TO 'siTlcmfTOW TO®? ?t<?t® ItC* OW Oil ?fl® 
TO®H «t?tC** *C? I fafa* C?tM*fat^ TOPKl* TO* TO* 11? 

TOHlfe* C?tHif® TO TO I 011 14 TOtl? 1C4J cjHjftfaTO * 
C*t*R UtfrTO* TO feoWWtHJ I Cl C*tH« *t?Cl CTOtapt^ ??t? TO 
TO*fafa*? *3* *«1?t5*t?f H^fafaC® ?M? 51 I if? *Ttt*t?f®*fi> 

1*UjfstC4 Clfataptfe TO TO. TO TOtHlfaCSt? ?** 5WI15H 1 "^f 1 ® TO 

It? 014* HmfTO? *jt 5? I Oil TO tftaf 1111 * TOW? *?$ 5?1 
C*t? C*fa TO TOTOffeW CltHtTO TO C*tfe It?, It? TO w «t?T?l 
CHWtaFtHI TO 1C^5 I 01 TOrtl 1 «tlHt* HtW I 

CW* 

< 

. ... -.- *------ —* . . — — — ■-.. „ — ., — > 

* tiffed! Cff®*-tlfl5r HJt* lCT¥tfHW» tiwtl TOH, f f*lTO1*9 

< 


feMlfHl «it5t4 vfr fH-2J, Iffl «lf» n 4l*I¥flW «mtH* 04? «*CJH 

37/7 C4Wlt®W <11, f w® (WWf ^7 4PTC I 





9 

1971 mn 

[ *tt$tot»ra ?C* C'fSfeto ?? fowlft? ^Jt^n ?CT ^ 

TO?, to *ts ?tg? ??* m? c? ?? ?t? to, ?w 

??, *ffcto»i ?tTO Sfarato? to? wtCTty? i ] 



%W@H5 « ®TO#fo? c*rt?« 


TOft? ^??S? FWCf, vi vw- 

*? tow* ?t?-n ft?, *itfcto? *ft tfm wiyfw c?tpfle* ?t?i *wt i 
«tfi[ SfoCfl fifa* C^to fr*t* «R1f TO ftiCftfl ?TO ?t&t$ ?«t* frwtft? 
to? I <tfl? ?tff?? Descartes $tt c?«n «to W ?W ?? TO? I qtaf ?rtfr *?* 
** (De Homine)fr{lpr wto? *tfW* nftto? ?**tc$ *f <tW1 ft? 
w, *rt?rt?$f«w ^ht*r ?«i *rftto? ?t»t|? i fcnwnttj iwi, ntocn c*rt- 
<*r? to c?t ?wi ?nrf <« to? to*i ?tofa to to??cn ?t? 

<W W? •rfbtopn ?*r? *r$to? ?w i 

fL ' ^ ""fr* *v «* <«*m m*. 4*n mm. 

T«t? to? c?, ?froit ?i mp. ?f*r?t?H91 v 
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*rftrar 

7ftftt77 <7ft (Pineal gland) 7fm*7 
& 47C7t7t*7 7C7T «r7f*¥ «4f is Wfo 
7*1 ¥ftu7c*4**7 «tt<nw» niWtaw 
afft «1tft{S ^c<r 5-9 ft. ft, «rt* 3-6 ft. 
ft. 47* tovtt 3-5 ft. ft. i ««r loo c7c* 
180 afrt7 i 477 7<* tfftfes ft517 <(7 

*7$ *fai c?rci i 7fot*7 *ft*M srft 7ft« 
15 *77t7 7tC*, f*7 H* 7T?ft7 

4tT7§ 4|?7 Tff* lt^-2fff^5 7fm wifttf- 
%77 I 

t?g»nt€> *?Nm Tftftra* *fk ftfes 
77t* 771*1 *r7 mi c7i* C7, 7ftftc7* 
arftra ftRlS *7J 7f77<$7 **J *77t7 
7¥ I 

(*) •rtlftaw 7TtC77*ft7Jt7 (Paren¬ 
chymal) C*t77tt7 4* 7$7 C*tt77 ^tft'afa 

71 i refa-aftra Ufifa *c*i, «rfc> *ft7 

«rt777 ftt7 &t*l 71 7t*tl 7t7t7l¥:471 
c»rt*itfftnr fz* *tc* i 4*-4*f& c*tw 7? 
7*71* subcellular organelles 7ft* I 
HsjfTr organelles-77 7WT iScWV 77 
(Hormones) «twwt7V fc71<rft 47* 
fo*** 7*1 ft:*?S *7t7 7T77t« 4ft* I 

(7) nftftrc* tfftcs c*t7ft*t7 ftr-i? 

*t7 7ft* I 

(7) wrtft wten nt!ftr**t <arft 
7ft* TT^fC# 7ftfc¥7 *|ft¥ **r*l7 7¥* 
«t7t7 15 Wt7 7ft*, f*I 5F77! «T55 
*tftC¥ 7f*7f¥¥ 77 1 TftTft ft* *ftit 
7t$ftl7«1 tfft 7f¥C77 W¥ 7W7 *TC* 
W 7*7# 7t7t7l 7%C*7 C*t7 777$ 
¥77 *T7t7ft 7t$ftl7* -STftCS C«ftcf 71 I 
<777 ¥t71 C7Cf, C¥t7 7*5 ftcl7 It^TW 
Jftf** 7$71 nftftflW €f7fft¥ *7, 7ft* 


7ftft*7 «Wt* 7ft7 >fftt7«!¥: 7t**7 7t7ft7$ 
¥1 717 7ft* I 

C**f«fo* 

1898 7C7 ft?t77fafft^ (Pathologist) 
O. Heubner 4*77 7ftftwt*7 C77f*f%* 
*fftF7 ftt¥ 7*7 77 I fcft C77ft*7 C7, 4*fc 
77 77C77 CWW7 7t$ftt77 <Sfft fe$7ft77 
7t*ft7J 7§ *C7 ftt* ¥t7 C7\7«ft77I 
Sft**C7 C7t$ 7t7 I 47 77 C7t71ff57 717 
7t$f7nW7 7*7# 7t77t7 C5&1 «JC7£*t 
7C7C77 I *C7* 7¥7ttf*T* C771 ft* I 
7fl7l C77, 7ftftC77 >«ft 77:7fti7C7 *Tt7- 
ftrit^ ¥C7 Ttll ^C7C*7 7t771 7171, 
nftftpf* 4*ft <7C*r*1 -sfftl 7C7 C771 
C77 calcified 7ftftt77 aift 7C7& 7faR l 

1918 7tC7 7t7)7ft^ N. Holmgren 
*¥*«ftr ^¥57 «rft 47^ 7tc*7 Tt^ft«7 
>lfftC¥ ftri7 777*7 C*t7 

C7C77 1 4¥ft C77C¥ *7C7*^1 «Tt^CT7 

C5tC77«rfl7t*<Jrt^ (Photoreceptor) C*tt77 
7¥ I 4777 Lamprey *f¥t« 7tf 47^ 
ft*(Sf*Wt¥)7 «ft^C77 7ftftt77 <Sf%¥'« 
*ff*7 '7ft7t*«artft C*tC77 77t7 7t*7l 
C771 D. E. Kelly $17*$7 7tt- 
C3?tC7t7 7T7*t7 ¥t7 7JU®7 *f*7& 47^ 
7tlftl7r77 ¥ftt«lt¥dlt^ Cft7«ft7 7C7I 
4*Sl f77 C77C¥ C71771 TTtV 

7tlt7ft^ (Neurophysiologist) E. Dodt 
477 #t7 77*7^71 C77t*77 C7, 7JtC®7 7t|- 
ftt77 arft ftf«* ¥7*-^t<T7 ¥tl7t7 «(¥ft7 
ftftw 7*7 lt7ft* 7t¥1 C*7 I ftt7l C77f¥ 
C7177, 7*1 nftftlW ft#f7 (Pineal 
extract) 7ft 7m 47* 7It«tf5C77 7t«?tC7l 
7fmW ¥t(77 5ftf( flt*t(7 V* ^71 





1958 »rtr»r 4¥t<rtt9 4t*ft9ti9l^ 49 * 
A. B. Lerner ifatf? *T»9 9t$- 
to*r fsrtfjf c«tt9 eittoa 

*rtwi 9t? cwata 9*1 9*lB cnr$ *m ac*H i 
naWi c9c* «9ti fi*n, fcparfti 
caf^'fa', 5-5t$c§tfir-N-'«rrtf 5 rft'ft»i I6*r- 

frtftft* 9fa« C9*lft&tf*l9 9t£*l^ C9^I *ffafEr$ l 
•ftt^rw arto 4^ a^iB *n 

9fto *1 sfftfea ^*u afprv C9c$ 
c«r*n 

zm «imtoi«*- c*ratc&tftorci 
^fwl 

att^l c«f« cwtc&tflrc 4*|B fcwnnw- 
9**I9 9t5t9ft* *n?f«f i 4fS aittisa ut^ti 
f tCTti 9tm wfspr ww w i *9- 
4Ut1|tftf*l9 (Noradrenaline) a^lB 9"^* 
4999 wfal fiw1 499 C991 9tl*f. 

C9*ltcfctf99 9a«TJtf59rtf*l9 WW «TfW 

10® tw ca^t i qfa 19 13 

<srrt9/fn.Pr. CTftitcfcttofc fcnfafc*' 

nt«9t 9tt i «f* *r C9*itti?if99 ■scst’t 
*IW$ ^9i9tC9 a? 9tl 499 fc®59 <eft%t*r9 
M9 9< %9 3j*5 ▼JtftW 5C9 9(9 I 

Xenopus 9Jt#tft ffWI ffaftfB (Sala¬ 
mander) srhsla «rtto9 ntlftm <srf? 

ftwi ntfcPuwiw 5 ?t9'®ft *r*t9t99 

*91*1 ^ «tt$«f*l *T9i*tt9 ?ltftcr *9t9 
*9*51 5t9t5 I %®S9 «ft%C99 *rttf9CW 
«rfifW CVittfrtfW C9S1 *tCt$—499 fa, C991- 

cfctfa* jfusma *s:9&*- 

*f*TS 4tC* I 9tffa fc*T9 C9*ltcW*W9 
«r«tf av*tfa® fafoi «tfl*t 49^ tenfals? 
♦towfa c«rc* aw w, *tc*it* «r«rc9 
C9*rt#tf3ra toinoti to a 99 ntoc99 
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45&1 *r*fa 9itnfci 4« trfai cncw c9> 

«rt%C99 estate® (Gonad) C9*lttkff9C99 
to9 *fa*t9f fif®t9 *ftO[ i C9*lttfrtf99 
**K9>ft 9pA ^59^f*|9C9tf99t^ S^9F 9F9C« 
f9*19f 91>ft 499 f$9C*tC99 (Ovary) 'SSR 
*fai5 C99 I brf9* vaginal smear f»f£9 
C991 c9£5, cvik&tfia ft-ai^BCifa (Estrous 
cycle) 5f»19 5f9£9 C?9 I OTt£^tf^9 

^5£59 median of eminence 9195 

TSteiBre >flC9t?t 5C9 c»91 C’TCf C9. 9f«£5 
PffllWa atftc® lutenising 9C>19 

>1^9 9f9C9 C99 f C59*l 99, 5l<ff 9^ 

C9 »T9 §113?* 9C99 fc*f9 C9«11- 

C^ff99 C5f >19 ^War^ 9£»I9 999 f^t jt- 
Btf«C95 *pf9C9 C99 I *rt^IT9 CW9 C99I C9I5, 
C9®Tf£^tr9ir «£?9 «l SC5t9 (Testis), f®9C9t9 
(Ovary) 49^ fv&99t^t9 (Oviduct) 

9t9f9 I 46 C991 C9C5, C99tcfetf99 *|f«C59 
ftp&tfl MSH (Melanophore 

Stimulating Hormone) 9t95 ^55 9£99 
nfS9M ^f9C9 C*f9 I CW1 99, 9t$9C9® 

tsrfac^ c^srfe^ '«rt£9ff®9 4^ 5t^stc«f9 
^tm^l 3t9 5C9 £99 I C*tf*9f 5^51 
9t«r ffW sc^a ima serum 91 

9^9^ 9W I 9^9^c^( 9*twt9 
9£>19 (Follicle Stimulating Hormone 
*tf99t«l« 5C9 9tf 1 cn^rtol 9tC5 cm C»lCf, 

9t<S9 ^f9i 49< W 
?3*«f*19 »fCTtl>C9 5C9 I 

^9F9 'S’lv ay ^59 (Hamstar) 

49^ 9^»ispt'it9 TOW (Ferrets) C^C4 c«ft| 
cm, +m cnf9tc®9 §«f9 nrtton «ft«r 
toa «f®f9 9fftfi ^ «i9i 

^C9 f9C»l «C99 ^«C5tC99 «W9 5C9 9t9, 

fai «rftftCT9f tfrfl wt9*t we*! tot 
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mto«fmfr 1 241 * 1 , ili wW 


•tfaftcitw *tvcvt*r fvv ww <5r nf«- 

CVV1 Vtl =111 Lamprey «?t®tl 
vTtv vcv *i» *tfafvci»i arfa icvi vfa- 
«fvfai fwmcn *t*r ¥ci i 

ntifvrn <srf* 4*13 ifefircifaR’li 
vii-ft'Cti* icvi *t4 TOT i 

C*PTfcfrtfiR VROW 

•tftfatiw cvvtcfctfacw itftvtv 4** 
«t* *twti w a«fS fa^sftv cvvft* 
fifai iw&cvi vtil vrtfti vi> «1 
*t**tv evil y* vi i vttwtvtifv* vvfaft 
tovw cwtwi vwi i 
fitifctwt* 

l ftncfciwt* *t$s?facv4 (l) 
5-*fac5lfa|f>tt3t*Tt* 
i utfacvi utfa© fa*tfarew (2) 
cvcitc&tf=r=r 

i cvtitt&tftv utfSifcrtc*w (3) 
N-utfafcfav c*rcstcfctfav 
4 o-ftvfoi Stuftcv* (4) 
GWttfrrfvV 

cwtcfctfvv n«mcw (l) c<fc* (4) vi* 
fafai vtn«ft «rtnitvtif=i* =?t=n *rvWi 
eve* wtvi c*rc* i 

*rtf*rC?OT ^fMlWlfvw f*»«M 

•ftlftnw v**if*<® fctvvtvNr wffwtv 
vwi affafBi itvtifa* ftfint'tft *iftwr- 

wft* ItCVtC** *t*1 VII 4* 

«wt* fan* vitvrw nfivtfi* «* i<K 
itvvtvtift* *ifvi6**rn 4$ arfa 18 itwt*- 
mm* itvfafa* mtev vtftffavwii 
I960 VtW V. Fiske 4H $tl VV¥lfa 
CVVtflW CV, WMv 1lWtC*I 


?5tn tnftCTWI W *wt ¥W itll 
«wcv cwi ftrwfln cv» infwfo* itcvfa- 
frjwtv Hwt i-nsvsw fwft^ vft- 

*6* Vcfc *11 Oil W CT^fl rt*l, Bovine 

vtSfacw arfai f=rftv s*cv «rcit*r *iw 
1*lfllf«s5 ltC»lt*-fe«i*r®tl *t*1 *WftV? 
SHflftVMFI *rf«K6v VII 4V* »t^WI 

cvr* cvtvn vtcvr cv. nfaftnv arfare 4iv 
ltt*» VI cvtvfac* *»fa<irv *CI 4H 
vti vow « fa:n?*i ivfviffc* 

*CV Vtl I 1960 VtCV Axelrod 

ntiftci*i arfare cwvtdtfav v<e*** to* 
isifcvi >ntv ftwv i 4i fa* fa* ves 
♦tvi cvvtcvv, cwttfrtfira ^-v^veapi m 
v^hpv ¥tv evil 4vvn€t«i*i *tfafanw 
CWtrttfaWl VTOM 4II fajviwi %*»V 
•ffamvffa^ vrftqtv «r®fv ew afl-n?- 
v» faun mlfann vrfiw 
^favi ii*i *f«w cw; vwW« 
itevfv-Swin^ti cvwt® 
facitiv u cvvtt^tfav anoprrr vtvtvtvl 
nfai^v vi *iti vtn i 
4iv fin *wi» *rf«wn fifteen 
ntifanv arfvc® fanv vt^i fa'stev 
c*f^cv cw 4« «rt*ntvtifav w«fa^ n 
fa®tw fiivrfa^ w f 

Lamprey Wt^I Iff. §«5V filt% 
(cm uto 4i^ v^vvt^i <it% 
(cm {SvfBfa) t^jttvf vfacvi ^vfa- 
4fc«n vtitftfa 4^18 nttfaew 4vwl% 
«rfa cm vtii 4fef wi vi *rjtii- 
nfafaci»i «rfa i 4^ fitfvft arttvti «rstci 
nm evil nt^lcvi ntifacw <*rfvr®« 
4W Cftl ittv, cv itcvti Vtfl 
ewi 
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submammalian vertebrate-:^ 995 

wNft 4to* *fftf9C9t*i c^t*r «rtwit*- 
«Jft^ C*t* *ff*9l 9t9 fa I sympathetic 
HlTO^* «ttTOt*t , ef*l *rst*rf« parenchy¬ 
mal ctfm to htoi 
* r«t9j c* to ^twi nfttow* «ti- 
stTOfa* 9 to «r«tfTO to, ®i m w 
sympathetic nerves-49 TO 9tC4 I 

4* >i«t9j95i «NH 4*9t* to 
* ltot9»l <flf% CTO cervical 

ganglia TOHtH TO C*91 C’tn, 

3m* to fern* $$9to *itCTi 
TO91 TOftt* cm to 5-*t&g?lfa 
5mvtc93f 91 jttoc*i 
HIOMT 9t*4 £*f9 9^|5 j 9f#9®1* 
C4t9 *49 *lf*9^9 *1 911 *9® <rol 

*1*tet*—C9 >19 HHjTO'Sfa fctfgfa® H* 
99^Jt%9tft9 f*991 CTOtt&tf99 &CSH4 
*H to® *9, <81 CfCfe CTOtWW 9& TO 
C9HTI fC*11 I C991 cn«1, 4* TO Brtwt* 
«i«tt9 ntlfmw hiomt- 4* c?t9 999 

*lf*9®9 99 91 I 9|tCTl 9fTO* C4l^ Hl9; 
TO *Tftf9C9W TO1 «ft*tt9 ®<J^t9l C9*l 
911 «rt19nt99 TOf®9 9l*tC9J 9ffQ >999 

TO*fci «ft9i cto I 

to* 9S»*ftft Sfffi—C999, '$['$ TOtofc 
99 ^$9, 9^9art®t9 m 49< $tf* <a|^fsC>B 
Cf*1 cTO—•tfm’tHto ^tcTO-TO® 
sympathetic nervous system-49 *119' 
•tfttow C*fal I $$C** $*• 

9«tok99 ^5C99 ffTOtH* HH9, cTOtf®* 
^)tff nf9l9*t*ff9® *tMll 

wt*i nfastft® hii «itwi to*to 

fewto 91* 49* HftTO® f*fH 9tV 
TO *frtf9C9»l *fTO C^«l 4* TO 


hi^toc®* «r?fo *Hwtn nfftow 

C99ttfetft9 vnm 19tfif5 91 99 I 

*nmtit <mto* cto «m«ii c* to 

•fttfTOCT »rtvi Wt*ft9» *ft^Cf* (ft* ff« 
4^ fa* TO 99 I C?91 CTO, ^9%9 
*1t^f9l99 <iffS[C® C9*ltC^tf99 «11®9t99 
^8F9 9R?9&4®fa ft*fTO «l*tf*9f®® ^tC*lfC® 
TO4 C9^ fcrsto 9tC4 I 99%9 C5t9 
W TO to fTOI ®tC99 sympathetic 
ganglia ®*W« f99f»l® *8ftC"11 91 

9*TOtC9 'ectf* *ft^f9C94 atto HIOMT-49 
*lf99^9 *9 I 3®9t*s *ft9tcf* CTO ffto^ 
49^ sympathetic nerve cTO&f$ *lt^- 
f9C9C9 fftwtf 4^ C9*llC^ff99 TOUCH 
TO 99t>1^ 99 9C«1^ 9C9 *9 1 f*M* 

4f® *lflHt9 4f 99C99 ^1*119*1 fl9rf|\ 
*ft9\9 9t*i9 ^nfs^rcn c®*tfaf9 to*t 

fft9 C991 CW, §«> ®9«f^9C^J9 «9tC»l1 > 
* 119 * 1 * *it^f9c*9 <nf*c« >it?i *rfni 9 , 

Hi ®*H^«rc^r* «1tC9tC® CTO*f 99 hi I 44 

mi m c9, HWfHt® ^to* 

^fHC® *9h*11 *9fiF*l^ *t^1 4W *119 CTO1- 
C^tf9C9fl *lf*9t*l 9tf?C9 C99I 9ff« 27 
fifHTO ^Cfl* to*f^ *t^1 *1*fB 

'HtWt* «1®fC9 'Hi* 9l®1 C99 91 1 

'®9*1lfl fftw* C9PW mtC&tf49 
’I'CSI^ICH TO sympathetic 

transmitter, C999—99^lir59tf99 1 fcn&l- 
^119 CTO mttfeff«9 9^*9C9* *f(i8 

«9tC9^ 491 ^C9C* I C991 CTO, 91- 

«JTtfS9ff*i9, cyclic AMP $®JtfV *1ft<«f»T 
fB i *ir^tf It9 C9Cf C99tC&tf99 H<W9*I 9T%C9 
Cf*l 4C9C4 9C9 *9, «TtC*1t* «®tC9 C9 
HllTtVH* H*91 f9, 951 Ht^C4tC9 to* 
*ff*9^9 *|5C9 99^Jtf^9tf*19 **t*'e C9 a it 
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tos to i afoto aaarttotto TO 
caatrttfaa attwrca nfatto to i *vcvi 
c*r^fcfetf%sr att*at*l aatafa TOartl ai 
ata aaaTtf2?*rtfaa afaa nfaatl cyclic 
AMP aWTO ata I Wurt- 

raan <aat Axelrod HC-i^nrtiajta aja?ta 
ata catotta ca, aaaitf^atfaa ntltoa 
cattaa ^ *taf atta at«r ata i **fB 
catsr aaaitf&atfaa j|/•frtfaita-'aa *itoa 
aaal afat* TO *Z9 CIVS cyclic 

AMP^wri TO <TO TO I afato 
cyclic AMP TO fafa* att*f at¥ TO 
TOa nf%Ht*f Caatrtffaa £TO TO I 

¥&ntaf «rt%taa nrttoa «rto 

CTOtrttfaa t 5 •ffwtH atta I paren¬ 
chymal cat? sympathetic af^- 

«ftCV5 TOT CTOtrttfta aata*fca 

*%a to*— catat« ** ai c^ cal i 
nrttaaa: caai cat*, toa caata catai- 
rttfataa nfaart ntltoa 4f*ca aacsta 
c^Sft atea, fai toa TOal win artta 

TO TO CTOtrttto* *tfaat*l *at$ 

atta i cat^. toa aaatlfca ataTta 
ntlfacaa «rto to? TOai «reattaa 
to cacatrtttoa nftata aatro ate? 
ai to, «i TOata to ataafB nitoi 
aai *m i a^aafa l*ata to*» *a 
a"*(< TOftn, aatai TOatc* cat* 
arttoca cTOtrtttoa nfiata cacn 
cwai cna—‘aft l*a*f*ica *r*jf TOatet 
»rtai *tai art toi Isaato to 
¥W CTO1 **> *1 to* TO CTOttll- 

to* nfiatw nfaa^a *t« c**t art i 


ata aw, cacatrttftca* at¥l ai 
ann to* aat* *afe to:* fofa* ato 
(Biological clock) la* I *f? fata* ara*1 
a?t ¥C? fofa* *t¥? (Biological rhythm) 

afto* aortal w **, toa caart 
TOara nfatata cata fatal atftr caata 
TOTO atoa afr an cm cat*, catai- 
cfetfkcaa nfiata’T'® nfaa^a TOt? 4 ! Pra 
ai atfii* fan?\« Pfita ate? at ant 
n«^¥i caca ^ ^fart a? ca, arfir* carai- 
cl?tPiraa at?l at aai fa^a aact 4fft 
caar^ fofaa aiaro ^na, faa 

^ nf?5t*ia aim *ifa:a-f¥faa 'atm 
<im aaatca? arti faafl® a? i HIOMT-a? 
feaa ca »ra ata anti, ^tcaca catari 
area ca, cTOtc&rtoa at^i* at aata ca 
a** faaft® aa, «i ataro* tol^ra a? i 
at^aa cata aca to faaat ato fa? 
an fata caat art, faafa^ encatt^rfata? 
at¥l ai a?ta ata n«a art i acatwfs 
aatna «rtajfaa aa caai art, 
afa« aa faa not ai «rat*r nrt i 

•Niton aaartotfaaa af|a Irlrt 
ata *«at5 faafaa toa atta ai atai 
artstt* a| aat? «rga nfaatti attar 
aaaTtfspttfaa atfti caart aatst? ca% to 
facaa caat? aacsta aa atta i afl I'a*- 
«to aa aca atm fa*ai aa- 
ate? atat art, aca ataa aaaittwatftcaa 
atai ai aata aca *raa art I ^®art 
cacatrttfacaa aca ^aai aaca caai atca, 
aaait%atfacaa at?i ai aai faato 
acas atlca catai afacaaafaa at^i 
ntlfacaca c^atart aa HIOMT-^a aa 
aaaotfsatfacaaa artaiia alrt i 
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•ftlftcro* fe*r* *^to n*Wi **< 
*rtc**i cto to *rv, •rftfsRw *to* 
<iiffl? **fa f# *t* «itot* **i nt?« 
«|5 ftt** ^{1?I *¥t* CTO =5^ 3H- 
*t*t*to *fot* *W ¥t*F ¥*C*1 TOfa* 
c«t«r, to, Mi *<, s?N?to* *rfa«6*, 
¥rtwt* «r»t* «f^fe *rtfrfrni«N a rc«r 
fcwTOtmwft* wto i w>j^ cvnfipr 
nwtrt* fti *rtlfro»i« to* fife* 
to ton toi c*fci 4* ®rt=n 
c*fc, *to crol to* *#, 5i1 ** *ft 
c*t* *$ m*< *to*n *c* «i 
*ttoi *tn* *c«o TO*rto it* c*r* 
=n cf*, c*<n *tc«* nitto* nr, «rtc*ii, 
TO *n\ WI**t*1 fastis **l 
nfacTOto ^ nfi*TO* to *to 

C* ** flfrTOtlfa* ifrn ike*. to gc*i 

c* *it*ton affir TO *ro, *i «rfl*t* 
¥*i to *1 1 facn* to itito ctoTO 
cit^ cTO. to nfas^* *TO «l*< ¥1 
nt^facw arfia to ***i to 
•tJM to c**i §to i to* TOn* 


*wfw, *rt*tom tn fafanr tot* «rTO 
f*w ** i TOt* c*c*$ *tt*facn»i TOTto 
fofa* **r to* **, cto$ f*to &** 

fTOfl t*fa «|TO, V§*1, totCl TO*$\ 
*e*, c*r fa*c* nStm to ic* art*w v*1 
®fssi TO*1 *<M TO $9 TOt<* ** 
OTt C*C* ewei TOU'TOl TO, 
^**« to to w*< <ro nt*fawn 
faifo^ teto TO* fanlfa fro to 
TO i TOfac*«i c* 4* wew itfaTO TO- 
ais *c® ntt*, si *TO *twii TO it* 
**, irft* §TO *f*« if*:** muffin 
fane*, to *rtec*fl «l^ic* «rt*« wc*¥ 
5f*TO *& *c*c*i ?*•*:* 4*^ 

'®t»f*t»Tt¥ S?1*C* »t^1 *1^*, f*«t* "51 

it* *i i toto 'sfr*t=T c* ?T* ¥t»*i 
*t5C*9 y? ^***t*»H *t*1 To frvtl, 
«i ^rtRw* *Nt »r*t^ %m* i 
TOf** c*tnaf¥ *t?c**1 **tc«f fl'src* 5{* 
^***tn* ¥*c« ntor, nfros 

«tf«f6 ¥»1¥t6 ¥t*l ¥C* nit«Fl ¥C* C***f* 
5f*I TOt* I 4$ C¥C3S ntlf*CTO* **J TO& 
*w5| ^t*tc** *t*n I 



« ftff 

w«* 


Cf ftf 1 TO ffl f <£^5 ^ffiflfc<5 f ff 

ftcrs ton fct i «tf *rs cto ‘jftffa 
to nfif^f ynm, to f t*N f$j row, 
=W «rt% to firmw i «rtin faftrif 
to TOffa to row i ftw *rff 
fftpit ^ffito *rfnrt f*K i ftro* 
ftfi^ftff *n cto ftf TO ci «rw 
ftfftfl TOfftf V ft, f 1 TO1 ftfTO 
cto rot—fftw f few f m fro i 
A ws cto cww, *pi ^ wtfftf 
« iwtftwi itftftcf fin tow 
TOn $tW ftftl TOH I 

ftsfa fKftroi finrfe roi A cf, 
«rtw ft* Pripi mci to mm 
TOfaitf i rm TO fV 

f row sfci i mm cto trow *mi 
wtf« ftsw to fijji ro rorftwi 
fhr ^c*r sen erfefiwi^n cntro cat% 
niro* ft itwtw ftw ctrn ffjffs 

itffti ntfeitf fentm vfftf «toi 
ff« wtf fa ntc^w i froti row 
TO i mi nt wtf iff ftwfffai 

orftmw ct, fftfPN TO ntff roftfaf 

Cftff ife fl *0FOT ft iff I ftfW 
ffen * m =»t=n fanrtwfn utfii 
ffftf to TOff ftfii cn ftfen 
mi firm *til roiw ci, nnH-fiwft, 
fftin * tftf-fiwftt ffljfrw ffaw 
ftm fipftfntn fjttn we* wi 
«?ftwi ft ftftwt cm nftft* mr< 


cto i =rt=n f itn itntiftf fTO-«rfeftf 
ititt mtc<i fftrom w firm «rtm* 
ft1 ftfimw firo-frffriti to ftntm 
ftni nitoWw firo-ffeiti n>Wf cftn • 
*tW#j cnt, nttf*j f s A cf, fmfc 
fir^fijg TOfi ww ^ i 
^fif «ttShr¥fii crol topi TOi 
*T?tC<f TOftf ¥Cf ««to i ft to i*f 
^sfif CffPlTO <ftfi£?f «w 
nt«n cvbi «rtfim? ftvf ffim §ntm 
«W filff toitoh 
TO ftf =*1 I ftt fCTI f*11 fCfl ^8ff 
n?t< i f fsimf ftfii ft»i, 

TOtmit A >rff 

•fftrtf fit ffi ftfftf ff ore# ft^, 
•iff, to to fi» m to firfff ntm 
cf«, ftcri f»ii toi fiff n?t^ i 

fiff nftl<* ^ffis fl nif (Structure) 
iff nU TO¥ TO t 

f ft iff if»tfiTOf ftffl fff Cf, 

iff fftrti fit fiff cto fffi 
w ft i A ftrrtt «rff ^ititftf 

f.11828 ntCf»TO ffcff TOf fJttftftltf 
ftitwt CfCf iff TOt< ttfin «ff * 
fii to ff i fi m cto ifftfireffi 
niWmtm ftff cf ff iff *lff<TO® 
¥l!W, TO tflft Cft» TO 

n?t< cfcf iff *r?tpff ft to eftff 

* •ffK-ffwtf tfftf, ftft^ fi. f 1 f* % 
TOf» Cftf ftftf I 
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Itfl Clt 4H <11 fH1 4*t«*ttlt TO I 
4*| finii v* fcan « fffcwi Hi 

Htctfa ititifirifon tffir* i 

iftii*iH»i fcurti wt«F« n**j< ii 
fir i 4i H« flwtwi fiR ititi (niH- 
fiwfa, intii «sfti-fiwti) im iltffa 
iH c*tf wit*m ft*i n i foi "ftfta 
^IUfflCHI *|ff flWCH Hltl 

Hull ¥IWI, Itlfofil IHI <tt« 
firii ^taritfo® ftw n, w 4i 
ititi «r*ifo ititi Hi i 

h«t «i*tcia *rt# fifi? i «rtifH 
4ifci Htw cihi itfi «rtftc?cia 

*t«fi|I HIT Cl ItlHftf II foil HI, 

'll hi niK-ftwfcii ^isilil i «tt 
IWHl II HCT Otic'S HI 

*rit<-fi®»ttll itfllT flC<®t hi I 4ltCT$ 

afti-fint^ «*rittf-fiwtl\l HU 4ftir®l I 
4IfI «rtl« «TH!J §lt?I1 CHTl Itl I 

Hia fin itfitw fciwtfHin fifoi 
ntfta hif citi^a itm hi itil a*^ 

feutkci 3^1 hhh i 

nfam iiti foci HU ifoi «w 

*V5 ntci, wticii afati it ft ? aftirii 

<4fai ft«tci citm itci ? 4t hci 
fintfis «rtc*it5iti n fan 4|f Hint 
Hffc hi ci, iti*1n <itre, ^t* afii 
W1 (Reproduction) « ifa ItHI I 
«rtfHHH fifinr atitifii nitt «l 
niifr® hi i ntfrcHi iw ititifi* 
lift Htr^ i cTOfai ii iifei ^fifi n 
foil *m* wfcntm hi itfiti «ritia 
TO HI Clt! H itfltl «fiti <iti 
fictl‘ Hit*!* cat I H**l HtfHHf 
«rtm «rvK ««rtm Htinl ftifi® h *t 
3 


il foi c*%a ititiftf <t?fc«fa atij l ciafiii 
H Hftt fc® ifiiltl (High polymer)! 

n for tea a w ititu atitifir* *nrtr«f* 
nt«fu h*ii 4t ci, 4^r? «rtifi* 

wfifa 4H 4CH 1^135 HI¥- 
*fa *raitia (citi'f cfti« c^ra i*t nc'fi'i 
citl) irai iftii irtfinrui ^^1 
«Kti Hmi H*n. c«rtl5i 1 c«rti5i 
fit •JVH »tl (Units) *ffo?$ 

1 fici 4*18 c«rti5i «f^i 1^1 ciitcii 
H*n 1 iit^la iciifta nutlifii 4¥-4^i5 
^i¥i Ri, r 9i r* t^itfir H»n fifoi 

naitlii^a (Group) crcfo* 1 

—(CHR 4 - CO—NH)—(CHR a - 
CO - NH)—(CHR a - CO - NH>— 
Ri, Ra, R 3 -4I fifolltl Hit C*rifttII 
fifoa^l CHI It! I 4t 

nfiii fifoi ittinli wnr cntfScia Hta 
fifisi'ii ciU iti 1 c«rtf&cis ?fi¥- 

«fiii iKcfia ®fc«« fifoi lima c«rtfti 
ntni in 1 hi 4t iMfi <i 

citt hi fin fifoa h ¥ * 

Hfitfi™ fifo* wtci cntfei 

ITS nttll 4WI lttl^l4 

fifoi Hi 1 vsiti cm ltc«f 
ci, «ryfoc« iflicia itn ^ifHaiii 
^l«fiii ui nii-it^rtu 11 
fcifiwHa 4fcitwi cat •, 4ft cnflt! 
till ititt w\hi itn ^ifiraji «tft*f itr* 
ntw, ci hit iri< ^ Hrt« '•n citi« 
«r<l5 eicatH cit 1 Hftit 

^ificija icij tfj fiafo hci 1 
«ftficHH tji tntiti c«rtfei ^hici 

fifiaiHn ftw HI 1 HCT» .-•WCTCI 
^tii chm nto i^ hii «iti 
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[24ntm«ui 


<* *8t«rfl <$(/&•?, 8N TO frotcTO*-— 
«*rTO *wf«i ton tow to f*nt c*ta 
*nwtl TO* i (.to fifoi %\w <8t *fTO8 
c«f\r* cwi <* ^«rtw toRcto *twh 
•Iwtw c*ri|8*r TOw fatwtw fafsu WtTO 
iw scit* i 

«ftW8 ^fo?i8 to c«ttfBsr «iTOTO i 
fcfw-w, —<*R f*. ** afatl 

81 TOfft* <TO*f8 <?fe 8TO8 cto§ 
w i c«rtfB^ it?t« «r*tFt8 
to TO <*1? TOfTO farfw to 
TOf*T® (Nucleic acid) I efatTOW C^^- 
C88 (Nucleus) sfe TO8 C8t*fc <t 
*t*rt<f5?( TOwa 8t*c* i TO* efa-fwtf^ai 
TOfm C8, sfag?*tF5?i wwfto to 
«Pt8tTO88 c*sfa TOft <8<, c*ap|Fi 
ft&Cf* TOfa® «T|1 nflTOl TO*, 
C¥8»TO 8^TO *1*88 TOFF8 

cm 

I 

—( **£▼&—’1$8l )—( 
VWFtft ft&fr* TOfa® »J¥W ^ 

flt U|8t TO® 88 8CT8* C8*ft TO¥ cm 

TO*i ^TO 8TO$ =5TO ntit TO 
w. *?t^r still? f*f%» 8*Fi8 c*fh r TOt* 
tttfroc* ** Wscto TOtm 8?re 
TO* I 8^8tFf ftotitii f8TO torC8, 

wtnftntw dna-* 8 1int^F*itcnw TOft 
*)m * faTO* *c*s i 

TO»ft 8«ti toc* Ff, TOt8 *18"i 
TO TO TO * «R8Wii ’ti'toTO* 
ftTO-fiUMl 8F8CT Ff<TI TO*, <$ *1? 
w <*^ ta *!? f*8 TOW TO 
TO TO** VWWTO TO TOW ¥81 CTO 

TO* I TOftft «R%I *1 


iTOftFFil fofimtrr ftTOl TOl*r C8» 

^■WWn 4tv TOft®! «fTO TO’ 1 

W *C8l <TO8 tow ¥81 C8t¥ TOf 
C8, RJtfa** <*)? fo&TOlTO <« 

<Fnr c«rtf?c88 yi¥ *tf8*l TO* 

wtol <TO* l*l¥ TO ¥n,FP? ¥ *I#81 
(Sugar) I c«rtl?wi R-nwW»wll* 
¥« H8tC5r« <4¥l? totTOW f^r»8^1 ¥TtC¥ 
—C8l?C¥ 8»n ff Fin (Base) I CTO8 
¥C¥^ fafc%¥ 'BTJtf 3 lC®8 81^8 
ftRnrei cwn Ff?i ftfiw 

C8t*T8 TO! C8^t S't8 WC18 C8¥ 

WtCfl DNA 81 Deoxyribonucleic 
acid <H8^ RNA 81 Ribonucleic acid 
TO & 88FT8 ftfefo* ^Jtf^r®, 8tt»8 
nt<¥J fc«CTS “f#8t8 *ft<C¥T8 ¥C¥ I 
f8W TOl? f8®f3F¥ «Jjtf»|C®8 «JV*I FWtWl 
TO I 

C8>T C8¥ 

1 I 

•*t#81 )—( ¥^C¥^“)— 

C¥t8{? «Tt8C88 faP5f«f»1 TOT ¥Ff 
C¥Wl? ff% C*tC¥ CTO tofV ¥TO ^¥f?8 
^f? 'afst-r f8¥^ ¥W 11^ W W ?I?C1> 
¥tC>T9 818^8 £<f% 8®ft8 8fC¥ I 

8*s1#i 8C^I 8?t8 ^w- 
cat %8 8 ^C 88 C¥C 3 I« 8 ?l 8 t 88 5 f¥ ^fl? TO 

C¥t8 CTO^I l¥f <88tW CftWft 
TO *19 fsi8TO8 8P1C88 C8tC88 ¥tf 4t8^¥ 
(Parent) C¥t8 C8C¥ *(8¥ TO TO 81 88S 
TOft¥ CftWl TO nMflF Ctt¥ «tt*H- 

cto? TOf« 8C¥ c'stcn i wftit 
TOtFffl (Genetic material) <¥15 TO¥ 
¥^8J TO 8$8 CftCW ¥t I 3 TO DNA- 
<8 ^5 ¥tw-“(l) TOf*8> C*ftflr5f ^fff 
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¥91 ¥ (2) fact* Ifo afetwl I 1952 *!tin 
DNA-49 ¥tlfa¥ nfo atffaf 1 ¥9t4 nn^ 
DNA-49 *f9i9 (Duplication) «tfant|5 
¥t91 TO9 ¥9 I C9 99l¥ fatftfai ^tWt^l 
9^9t9 <t9E¥9 af^S I DNA C9t¥ 
C«1tf&9 TOM 99C*¥ a^9fta 

¥t91 C*t£¥ I 

Spl^rS <lt%4 hfS55J « f99^9 
(Evolution) DNA-43 *tf99^W9 
¥09 9t£¥ I C¥t4¥ 9t9t9f9¥ ftp91 91 C*ft« 
f9f¥«99 ¥0*1 DNA-49 909F f¥f nfirtfl 
999j8¥ ¥0*1 afloaa ¥tf> 9faajf¥* (Mutation) 
9fcn ntC9l DNA-49 909T 9faa6a 
99^5 4§ ¥9t| CataTfCai ft* C9j DNA- 

49 9t9T¥t9 C¥t9'6 C«PT9 ¥* C¥t s f« C9C9 
¥*rt¥fa^ ¥«¥1 f¥^9l C¥f9 390¥9 C9l*f 
91 f9C9t9 9lM I 49 ¥C*1 TOWC99 *»9 fcviS 
C<1tf&C99 9«r C¥t9 nf99«'9 C991 ffol 
*1tC9 I ¥f9 49 ¥0*1^ «n^9 urito*9 
*ff99^9 C?91 f9C1 *11^9—499 f¥, 
tf9¥ ^9C¥fC99 9ffr 91 ¥*l9£¥tC99 9JJ ¥C« 
*lt£9 I ^¥9H 499 99 l3C¥ 

9t¥£9, 9t9l «T?f%9 9£9 fat¥C99 «rt*T 
9t$C9 fat® *ft9C9 I ¥t9 ®1 91 *£«! ®tt¥9 
’jfVa’I C9C¥ ftwt* fat® ¥C9—C999 ¥#9 
¥tf¥¥t*i cat¥ *£9 4tnt¥ i 

499 419 fc$£® nt£9, DNA ¥ C49tfl»9 999 
«?l9£Tt99 9fl fcnt9t9 49^ 999 <ltC99 

<f¥tW ^9 ff9¥l nt¥9 ¥£9, <599 naWffitta 
«tl 9Pfl9 9«t99l ¥®$1*? <19*8 fat9 

, 9tC*lt¥9l ¥99t9 ¥tt*1 ¥t9« 4¥fi> f999 
¥t«t¥91 ¥91 «K9t¥9l <TtPf9 ¥fel 
<¥ttl» W«9 499 f«Ff99 9191 ®t**t9 I 
¥ftat»|t¥ ¥ ¥059 9i¥t9tf9T 4¥&t 
¥991 9¥l C9t® 9tC9—¥f9*l <Tt^4 9*1 4®l8 
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99 4C?9 C9|, 491 f9C¥ C9C¥ Wtjft ¥9t® 
*tt£9 91, 49 ¥C¥ ¥¥ ¥^090*9 9t¥tt9T9. 
*C9t*9t f*® 4ftftC9C99 *ft9F ^9*tf9l9rt^ 
¥¥ ¥$ f¥f99, 991—f9^%¥ ¥Ttf9® « 
C¥ti59 4C99 9C9T I 4t9 99 9*9 
¥f£9 ¥^9tC99 f9^f^¥ ¥Jlf9® ¥ C<1if84 

99¥ ¥9919 ¥C¥ 99*1^1 6l9t09l 99 I ¥1 
C9C¥ ¥t9l 9f9 C9i f9^lF¥ ¥ltPl®^ <Tt£99 
9f1 5tf<¥t1^ I nl^^l C9£¥ 4^1 4T^99t9 99 
C9, ^l^9tC99 ftfe%¥ ¥ltf9® W ¥f¥H 
fe9tC9 9«8l9m (Synthesis*) 9tal ¥f991 
¥f49®lT9 «f^3tC9a WV f9C¥’ 9ffif I 
f9^%¥ ¥Jtf9® *)¥C*ia 9f¥9 ¥C¥ 

^n^s 8 ami aplat^fcaa 9C9J 9fc¥ i 
C¥t9 C9£¥ C9^ 99 9t9t?f9¥ 99 K 

C¥tt99 af^oa 4W 9a"t¥1-9C49 909T C9C9«,- 
^fasa ¥t¥ ¥ai w ^cac9: 4|®tca 
ffaia fentta <J5S9U»?9® ®r^ato99 f^fe%¥ 
¥Ttf9®I¥ ¥^9190^9 C¥t£9 ¥S?2rfafe ¥f9C9 
CW91 C9C^ C9, <ft¥f4¥ r «1^9t£99 9®^ 491 
aPlacac^a ¥»J«ta a^nffa? ¥cai 4^s1ca 
99fal-9£9 ^ ¥ttat9C¥ ¥C9¥t*vCl ¥f4>« 
^9tC9 ^^99 ®t^9t9 991 C9C® 9tt4 I 
'Sf9¥C^ ?9C®1 C¥tC99 9t9t9fa¥ 9«ft£<9 

9t?t9r 9" 1 1< ffin fentca ¥t^atC9« 
f9§r?F¥ ¥ltfn® 1^9 9^1919*1 ¥91 9¥9 
¥ia i »r® ¥fta ^19»a i ®ta catafai 
¥Ttf>1* *?V<! 9«5f9l ¥99f9 CB^I 
5tf9t9 afcsfai ¥9« f«fir ^r^atrna 
fa^f3F¥ ¥Ttf*r® 99—f¥9 9^«9C94 C^’ 
¥«¥9 I f¥9 ¥C91 DNA ^¥C99 4fl8 
91 4¥15 C«ril59 *5%1*J Hf* ¥C91 
vftattna >n< DNA ^W9C9f 

m\ ¥l¥l 4^ C9, 4^ 1¥£*1 9-r *IC¥3 91 

99¥ ¥tc* I C9^ w:a 99t9ta 4¥f94 
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arm « mart* i 24n *i, nn >wtji 


icit i srsrn mm ft f*ntt* ft*rc® 
ntfir *9, nitotnt** *f®9 fe*rt*w «rti fit 

991 w l 

*^**1*9 ci m feit® ntti, ®i 
♦fMlt® 499 4t*i9 «ffti ffe®t*9 *fi 9 
9t9fl«! ? fefj fattifai ®i fe**«9 4# *w 
9*9 ®*9 I f9«f9 ®1 ffafl f *9 91 I f9»t9 
9t*i*fft9to5 4$mm *9 99 «nt»r ^ft^Tt 
9ti, *fffelt9 f tfaft**! ®1 ff»l *11 i ®*9 ft*t 
9tV*tJt9, fjt*9tf99l, f^9 91" 5 ! £tff®l 

ft 99 njfl C9If f<F 5f*9 499 «TtC*f9 ffe 

99“-C»)tl C999t9 ®*9T fffe 9® ’Ittai ?f3!9 

fe*rt*9 «rtft9 ft<9t®9i *u 

®tl 9*9T &*tff®f Tjfaf fevil 991 99 I 
fe**l9 WNsfacf *11^1 9*9 C991 9l9 C9, 

c»i*fa estffa « ftfefjF® fjtf*r*®i 

(Precutsors) ftifft *!9»l 9t*rtll9f *r«rt< I 
WM*9 fft*® CfH® ff H99 


9t*1®W f9^-59tfl ¥t»1 ft *19 *l9t*<f« 
9# 99 *9* C*f«ft 5t*f, ®t*f 4*f*9 Cf t9* 
f9**t9 ff^*l f If ft fafa® 9*9 fe* «rf*|9t*9 
*lf91® 99 I ft 999 *tf«fff®9 fell f fit* 
99T9 49 9t9t«f99 ^F91-«r^P9t9 99T f*TX9 
fffaWtf 449 «tt%~C*tt99 ^ 99 I C9 
*ff *1 h«tf99 ft f999 f9*9 *1*9911 *9*19, 
$t9l *f*Wt4t*9 f ®t® <yf99*hl *lf9*9l 9?t 
f *9 f tf? 4ffl*f t9 4**99 fe'tffcfe®* ®t*9 
99«ft9 ®1J 91WI ^9C®1 f?9 

®f«11*®t ft ®t$9 *T®J®1 f9?4V1*9 

49tft® 9*9 t 

4tffef 4t9l 91>9i 9t?*99 9*9 C9 ®9 * 
f9"9*99 9®t9 f*9f|*l, ®1 9t$*9fl fW®T9 
f*9t*4 fel*99 4t9lt9*f ft*9ft*l I 9t9l 
9^9t9 ^9WTf9f 9It9Jl lt*9 ft*9 9t**49 C*lt 
9t9H f*9ft| ?9 f 9*® *m 9*9*9 I ^[99- 
99® ^99ffec99 «t*5&tC*« ^1 99tf9^ «*9 I 


99J9-t9«t9 

9t?9 ^tw wfl ^*9*^ i 9*r*i<sr? ^-Wr«9P®f-ftwm 

C9f# ^l*n Iff® W*®® «f®tc® *!|jf rt*¥ 9f*!<|f9 feci 

C*r *lf9 ^C9*9 I ®t9*9®*1 «®t9 9tl*99 ®t*lft*l ff9l 91 ®f99JC® Cft9 f99 C»ll 
^1^(9 99t%*99 99 99® 'ft* ®t9 99it9^ ^9 *1^*59 9f«*l*fC^ F**l 9t*9 f%9l, 

5^9 *lt9*9 fel9lf5® I 9Rft9 9j*f9 C9»«W% C*T *19 fawt^*?* ft®*#9 fl99 I <*I9 ft 
9[9t99f^® *rt^m-{fl—t 9tS!*99 *t*rf6f» fl9C9 Cft9 9**99 C9| (9, ^9 499 4fJl9 
9*^*f, ffl C9 f®9 ®t*t W*l9tf»t9 fem ftf9 «rt**T9 ftftf 9C9ffe»l *l9*3f9l ¥*> 

®t9 f9®t«t 9t9$f9 C®C*T 9*9*9, C»lt ft* ffel 019 ff9 n<« 99*®1 4tl9t9*19 
99t»ii{» *i ,v t*^ ®t* wt*9* *iftfn f*v fife* fit® 9*9 *i9jari fe*mti 

1 *ltit W9Hlf f9*9 *9*9*9 W cn 
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¥tin ucan w itsni ¥fini¥ •rtf. 

H?C¥ «ltart ¥|l W ¥lf«lt*l ffiM 
cntitnli sti i¥itvt <w fcn cit*itt<i 
fai wt^ 15 ? i twi ntf *ras* 
«rwr ifiiti 137 ntfs fefcfti fwn- 

ft&tl ¥tl l^fo¥l «rtf fal ClC¥ II 
ftwtfifcftwiwj i 

4* Hrarc ¥tw itsw uni ¥¥ 
nfc i item iti, nfam *¥Jtfir fiflnr 

H*tl *T^l¥n=T 15? ¥tt¥ lftl¥l ¥C1 
4tltl I lt¥tlt¥ « IJlll-ltflWl 

¥<n nc? fici« ¥titni itwi ¥¥i>i 
jjji fcititi ctftfifa itiii ii?wi cm 
tor ¥« itfVi *rmtfi¥ i¥ni w 
¥tfn it* ¥ itil ¥*$!¥ tof« fcltftw 

13? Clt¥ l^Cfa H 1 ftfa* *¥WI It*, 

fofi, fctfo *t¥¥t«rr« 1 * «t*, iti?, 
tmjfi ^«itfir mi 15 ? cm it* *« i 

TO* C¥tft c^tts fct¥ti m ¥ *Wl 

fe«.m ¥il n 15 ? cm i 

*fi-feim¥ nyai ill ¥*tfitfNi 

^tafl *tl Cl Cltltl-¥tf>1 ClCl, ¥l 

fffWhr *ft«fm¥ mrfn ¥wi 15? 
*ti ftiff ni**fT, «i^t ¥ i*?- 

¥l¥ ¥¥tCH lflNW"l¥¥ lt*It¥ ?tl ¥IC* I 
Vtltfl 15?^ Clt¥ flfa* ltltlfllH'1, 

itifti* nfct-r. fig nfntn ihn •nH* 

¥ll H? ¥ frl5pl Clt¥ ¥111 ¥ ¥t¥ffl¥ 
Cl\* $¥Jtfl Itllft ¥t$¥ Utl ¥C1 itll- 
i¥j¥ti wifan frnmtir mtw icm i 
ftwhftm in ¥titm iftfa® i¥i¥i 
¥f%¥f «r*rK itn, ¥ti iwn iv ¥t¥i 
1WI H? I 

If? l*tC¥' ¥tltt?I itlt* Wt^ 111 
4 ¥ 1¥1 T'tCH l¥tl find, ¥11 ¥tt¥ 


¥ti« ¥tin it«in*tfi 

«rt<« ¥¥ i"*tni i*ti fun! if?ic4i 
flfll l**t? ¥t?I1 ¥lltl ¥C¥ 5tfc f- 
¥tf^¥ llWl, ¥51¥tl ¥ Ifvitlt 

111?¥C11 ^|%¥ 11 ¥t«11 |¥Itfl 
ClC¥ ¥5Jl^ ^itn, 

¥«w ^fl? |¥Jtf^ C1C¥ ^*1 
¥11 ^¥fll Infill -41C13 llTHfCTl ¥C¥ 
bt^ llCltfl¥tl f«f¥C¥ flWflt 

lltnfl ¥111 Itll! I fll¥*l¥tl 

¥ ^$tc¥ ifiiiiTtn ftattii i¥T 
f»n^ nc¥ fccfrs fiwtcn 4 l ¥t?fi¥ 

-ltlt—l^-fiwfl 11 Oceanogiaphy I ¥l« 
flWtl ¥ll¥ ¥tfl «ftlfl¥ ¥«^ inti I 

15? 1"1C¥' ItHtl 1CST itllllll 

ll¥tf3f¥ ¥$Hfa 2T11 4¥H Clll Itl 
i^ititi ini i !■» «r^t^c¥¥ l$nt%Hi 
ii ¥f«in stfinni i 

l¥Cllt 4¥ lf¥ltn ®t¥^l 4tl '<rt¥f«¥ 
filtsi ¥?’ it fun ¥m i 

¥t^fi¥ ¥tw iican ni¥fn 

fiwtitni ittn i5?-fi»fi nc¥^« 
«iii nfififi'f® inn i «n <5-t«i 
ii¥ ¥tcn« ^fiiti i5?-fi«t%?i iiui 
l^fl¥ «¥«11 fi*|ltl1 Ht^ lit! 1C¥ 
cituntn nci ¥t? ftitn *rtmi i fn 
¥tl*n 4^ 1W1 #111 lfl¥ l¥ltl 
CltltClH «¥tf ¥W ¥t¥*tf¥¥ l^lJl 

itv ¥iii ^ntcn ¥n¥fe i^t fif^i 15?- 
fiot-Tfi ¥irtfi fifucw ituci 

n?fi¥i nniiti ititii ¥Ci itin i *t 

l¥tll^ 4lf5 1M1— Hydrographic Service 
of the International Council for the 
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Exploration of the Sea—1902 it* Cll 5 ? 
TO to TOri i i957-'58 *tt* TO- 
irfo® 'fiitl-fiTO ill i^-fiisriteri 
^jtfir fifticn w*$® TOlrfs® 
TO^ti 11 1? t ni^W UNE$CO-41 
llfll 4?f3 *tH Oceonographic Commi¬ 
ssion to wtlf «rcslti <rp to *ici, 
to TO iitf^fcc* iiyfiTO 

mu i TOifiTO faf®i mil 
TO 1700 wtTO TOJit* c*?*m isar 
TOtfl? sff^l TO* TOC1 I 

?t$ci« fim to TO&r* to wn ; 

CW—International Hydrographic Orga¬ 
nisation, Scientific Committee on 
Oceanic Research, International Asso¬ 
ciation of Oceanic Biography, Commi¬ 
ssion of Marine Geology «r^f® I i^itd 
itFffl* itfi? s®»it§, icfa, wtit* 
Vl«l» UtTOl $^f® C?1 §lf® 

TOC* I TOlfo*TO* ?tf** ClfatfMfa 
utftfwti ‘f*cii’- 4 i TOitfi to ‘Sf 

c*: *it*ti « fnTO if 5 ** 
«iiti TOm TO ll fa. fis i®fci 
mific**, litTO w i 4® life* 4i 
TOT c*fc TOi® ntc«sr i *iy®c*i 
1TOTCH ^ TOf'" TOltl TO 
®*mi f§c*i *t?ti?j itf wti nftfwi 
CTO TOCl I lift* fa«t?fal lf®?C?J$ 
*Htl lltltlll 4*tf?¥ 1$ TOCflt 
itfaftl®* 4$ UtltCl lOTl ditTOt? 
Mil I 

TOtfffo* MIEtiftol 

life faTO, Itt® 4¥¥ 

TOiti eTO cfpit fcif® fan? to 


* faTO £ 241 rt, 111 TO1 

iw I TO 1** fait* Mtf TO C1 CTO 
4?fo mu to cute* i* m ilfal 

TOtCTl TO *11 ¥tlt¥l 4ft TO 4ftfaf 

mu to i ci to nf-faTO «ri? 
CTO$ lltftl-fawtll* 1® «ffal?tfl®1- 
l*f *1 TO itMrtfaf iidtfaTO i?r 
fan urn ?c*r i 4$ itolrfaf 4tsfcti 

ntwi iwntiMtyn nor*‘fa* icwti 

ItlfcTOf <t«n Ijt ¥l?tl TO 1958 Itl* 
cto®it® faTOcmi ii ci, «rc®jf cieii 
TO‘^*f^^ ClCf 200 fa&tl 4*tf1 It? 
faci ifacn up* cicTO mu fa»t?t 
it?to®ft? lit*! it*te® itimi nfifr 
CTOl fawtitH to ^ *W*ti fam 
iit*i TOtC® ltd* i 

npii fc«pjFc?-r«f%i TO* to- 

flWtC*! «T5flf%C¥ 19tfl« ¥TO itw i 
4^ flltl ItKll *WV!f ^ftfl IWCf I 
iftm ^1'fn toi icid TOtnitu, 
TO? TO« • ifilfi TO® iftitl? f 
TOi iTOWlii TO¥ 1*1?^ 4?*'® 
TO*riP« Hill I I960 itw TOlt® TO- 
1tf«¥ TOTO TO® *n- 

TOci 1960 e?C¥ 1964 it* H* '**?*(< 
min it*t?ti ifimit c*«wi 
TOfu I ®tlt¥1 fill fcffw ?tf«tl« 
TOiii i^y-fiwt* iwitt ?*ii 
^fs® i 

HtTOt-flTO Vi l^r-flTO 

Htftl-fiTO 1^-fiwtTO® TOtlfC? 
iftTO Wit eitltcitl ® TOlfiil- 
4^ ^ ititi itircil TO-fiwfi *t®?ti 
?C«11 1965 ItCIl TOTfk ltd cTOPf-5 
Iftftlltr* <Jlfi#ltl® ITO Itff* 
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1971} Jira-feiwm 


*rr*H5ti> $*lt9 9 ¥99t® Wj ?N cTO 

’HfTO TOtn4^ «rt« 4W *jtfV=r 

nrfensHft ¥fc*f%ftu to 

¥4f4f<£l 9OT9 I itiftf nntvWstlt 

ntrtfchr «Kt* n^i- 

ntnw* 205 ^ nfrs c=irsr 4*f& *ti*ito 
TO*TO9 to f®fe"t fen 9*f9t>r 
to*— ntwrcn fc*i9 ®f*r 9 

stf l®Ttfe9 «rf*fini *i9tef9 to i 

*t«tto 9 nfewt 9<*ri ¥9i:¥ fro 

¥t:*ftf9 9WCfar—wffeTO 49i- 
¥t*l TO9 fc*i1 9fa 50 fefir ¥tW- 
atlfr *Vs fecrotw tofe 99tC99 cnfTO 
to nt*i >rt?« %®9 $«tc9 ^fe«! 
ntrn i to ;-fin fro 4$ 'toi 
to nfn i 

<nt9*t«9t9 ^rfinttftm 
«fnnifrt tft* nro 499t9 
c?m fe®i c*§ cn§ nife mw% to 

C9t®9, C¥§ 91 ¥«ft 9»!4t9 >R9 fc* 

cnc®n mi nfe« $tn n^?r fc*rt99 
*wtl jfeMtft ntatni ntfaro 
ntm nSfa cto fcfosi to ^n cro 

CW I 4$ njpTO CTO *tt«fof9 4* femTO 
«rtc»R C9, nsarni^ 9»f9tn n«i m* i 
fan 4 cm cnn nntnHstifa «r®j^ 
4fa®TO n«n i *r«t*«tw« nsfaM TO- 
TO cto n^fent TOfatcn fe*rf® toi i 
nf^fen TOTOfl cnfafacw $*t9 Tsfa 
*rro feTO nw ntcni n^afi $to? 
cw 9 towi to c# TO* Stto* 

TOtWJ TOl ®4J W* ¥91 TOW 49* nt<5 I 
4i to n** toc* TOtc*rs to vro 
TOr* 9 »r*fTOf¥« mTOf nfcmnfe 
TO-ntn *& 9 tom 


*C9 cn >19 *(N TO91 fe9H« ¥*C9 

ntflwi i nt^fen ¥w« <^t®f»r few 

?ferc 4¥tfef C¥C9 wt99 9 JP’tfe 

9^1 *Z*Z\ I 

C9C^ 991*19 9jt*lt9 9^9tt9 

4 nft fe9t^ 9tfecm nfe*f® 9ww I 4§ 
9Jtntw« §*rn? *rf$*c* >rt9t9T ^w 
nrc9? i 99f>rmc99 n®3c9 cntnti 9tw9 
w^tcn, ^1 ^C9? fefec^9 9W$ 4nf8 
9Ffe9 4WI fee® *ttw I «{9tntfe^ 

9fen9 nc^rntfew *rr^fcm m 9 «r»in 
fcfowtft cqf^ 9 *19 cqtc®9 fe>R 
49* 9tW9 C9C9? fef® cm 9^9 

fcrnro C5tw—4*i9 ff.-stfewntc^n "»ft 

991 nc'?! n^nc# 91 31^f®cq9« 5)c* 

entn 91 ^9 ntTO «i 

^fen ^nnw9 nt9twi ni^t9 ntntwi 
991 9t9 1 n$car9 ntnfeai 959t9 ntw« $ 
9FC&1 ^9 ¥tn C99 I 4rf9 "P^WI 

^ftWl 999‘fe'3 ^Ttfe ^fe9 

nc5®9 to fecn >r^9f3j< ^t9« 
ft9tn* ?91 

®fefei 9^t^tc«i9 «rnt9i nfewc-r 
nfITO to fefe® f<fe* TO-st*r 
9^rft-l9fC99 45|®feC9F 9?t>1^af9 fef®9 
®*r-Ptci9 nfewc-i nw9*rf9 to« 979^9 
¥9i C9C® ntwi 9tfa*t9 nmfen 5tar- 
9t9 genttnt? >i’*fc# nhf 9»n fernw 
4¥91 9CTO9 I 

nspr-fewN 4»{5 ^59 fe«f9 44* 44 
nt9W 9ww fe9fe n^t9m 1 n^ar »nc* 
919JW9 fef« Sifsr 9p[9nt¥ Wflt 
^4-^fet«®C9 ^»K4 >1WcnVl nt^3f¥ 
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ifr it** fowl wb nfti, 

¥ci ntHtHrii fritfc ^c? it* 

*fat«n fait* ¥iw, *tn fr*rfr* wtftw 
5»it5»> « CT«ti citntciro uin frfr* 
fw i Hjjiww hii* $ h’Hi 

W<®1 ¥tfr$¥ SCI Hfall frlfa aftlWl 

Htr« ¥ti¥ stfrft ctfrci, toft *ti 

Hfatlfl ifiFltft «^T| H*Tl Cl 

hi Htwtf-fcitfi it* «rtc*, 
h'hc* wfrm^s fn its* *tc*i 
fa uiifcitHtit* *ire ntici i 
fa nt H^tinti hi*1i> cifats* 
fr** Hfc* i frfrs* cth frrei *tw« 
frfa Htc< H^ttfi *Hui*ti ¥i:* l 


falfa [ 24-t it, UHHMJt 

TOHto Htiitift* frrotn ifetiti ¥c*u 
CWffiH H?M TO¥«K¥ flfa *«*l 
’irtffi ititif i Hti^n ¥ ^fatH* HfW 
^ww w«itw am: *rajrw»i frits* 
*ci H$r* i hi fen «n@r cncf tlnw « 
•III HUt* ¥11 frw? -fw H?CII 
Stt HtHI HItffa ¥*¥*!, H«fV«3I¥ 
I*ltfa~H3.WCHI H® «T?C¥I ^flftt 
«lt« Slltl WCT CW ft«fat¥ ¥WW 
Htlfct ifrltCS fCT, C«Ilt Hffl Hltfr*® 
¥¥® ¥H, utatHcw yn ¥{5ftl ¥t«I- 
Hfrll ¥ flits* BTfrlfiFfh-’l^r* 

I*CHI »lt frlC¥ Ifll ¥Htl HfafU 

fiwfrc* «fa wwa *ci I 


Ht&fa ClH I’tl-fwM 

<#* 


5sr«tj cifali hi Stfti h? 

fr^Hfi hh ftHj^tcii hi ¥c*rt¥ mew 
It*1 ¥*T I ftfatOT <j3f ^wto-iap citl 
¥ HHtifti hhihch ci «rtfN nfa 

IW £®ft ¥ClfalH, ¥1 fa VfCI H*W 
W J j*ej J Ttf¥^5 *or Haft HTtittfi hicii 
ifatll Htt^CS nfm *cifa«i. «ti 

frill Ht«H Itl 511 I 

chhjIchi h>¥ cintfrfrn w«# 

Cl’Trtl 1ICI (¥l*fr¥ 

nfru ) ^f¥t*i it»r ftiftwT i cintfrt' 
fr*T ¥tl¥I^ *W¥ H¥Iffr I> frllftc*!sr 1 
35 l|<flfr Htl nt *!1 ^tl HI l 
frf C*WH it C3Cf HPCHf 


frill frc¥t?l C*|I1 ltd fe@l ¥tICl*n 
<flt Hi frill CICf ettft* 

Util ¥ CnWrfl f¥5 ¥T3fH 

*ft«I1 It! I 

^tl'BIt^I h| h 4 HltH HllfiS 
cnfr) « n«rti hwi* 
1CH Hifin frm 131 ifrt; 

utii <rti m itt*i 
fail -r^wfai^frcTf'fifafr^ii 
*nfri iti utii ttf frfiB fa i 

-frC« 5tlfrt¥ ¥« 3J ¥11 «?lft* HI 
HI fa® tHWCH WH^< Hfrll fa I 
imifi’ti «t^i fa ^3? ¥ ¥tifrfa i 

* HHI ¥ ¥t¥fr¥ HfrfUH frltHf OHM 
tfrflltfl^ ¥C«W, frlH? I 
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m*-«rt£len to afoH cTOi- 
wt* i TOn %*rtr ill mi fonr 
afitf *t*ifn* to to attftc* im 
to cifo citfr ?nt* fin i men ch¬ 
ip itiattnt? mfr® fin i artntcm 
TOfol w* iMtf H ffgfo foe* C!H 
fin i itntci fin n cvtorn « itin* 
mfili armtn* n«fn fin cntm 
nti fiti ntn hh to Ini cntn- 
mt* ituKiwi nt?f « nitntTO 
mn fin im® i fmitm, imnr arli¬ 
ft** *cntm* ini i TOti tefo if 
nti «w iiti itmtmi 

fin attnti infos* fin i 
ifofii min ip itci f®iforitcn 
ariitfgi nn ntlntm Him 

Ittil CfTO fog TO « itch *TO 

flu toll gun ncm fm^f ntm cnei i 
h| mm cro fig ifom ifofoi gntiti 
aitcm arntfji wit* to gmvr- 
itCI foil TOljS TO® f«C*l fonTO 

mm cnci i icn n ilmfoi artsfa 
itiartnrei* foraci mpfro nil inicn 
to fini cmtfofop* fom cncml 
m hi! pirn f<U nt«11 itfl hI 
m fo*m cto attain mWhji men 
mti imtf in itii «rt&fa men 

t 

itifa ii itm-ftl foftem it* cm* 

flnrfi nm nt*u frt m i fin* mi 
itfft itit* men to nlitimcfci 
mpf* lie* w ifi hi litem* 
ci^ gyi m* cro i 

CfWW! *wtfttl 

frtfn i<HTO nitl WTTOtt fflt^tf 
miT ii ci^Snr itci *i%it* hi gl- 
3 


*f% itirt nfo* ‘inW iwi itm 
hI to a intifn >m nfo>*ci* to 
f*c*? itcii ftriti, i«f-!teg mtiVu 
art* i mi nfocm ilfl* c* m foni 
emu itci, cnifn mcicn i<n in 
icmr 

arte* cimiti giihfo ftie*i i mw 
ii me* nr, eng, fof*i afiten itTOfo, 
H, mitf^itf, m* enfa l*itfo ftic*i i 
hI men itcnl *tu nfistmti 
ww ntm-ciwr, itfieu* to to « 
itftmeiear p i^tsiten to ^t'fltei 
ntii *ien m* neg leifm i h| rni- 
ifn ntitms nftii, rniti i mfti 
fin cm iticm i 

Htfftcgs to, aKei men to TO 
int* *n mi nhtiti infirei 
n^li nfin miiTOiei H«*Sf nflu- 
itfci HtfB fin i*r ^®fi up iei i m- 
cifirntei $ in Hitfii nfin im 
in cto me* i nfim 60 gl CftI 84 
gl sin hi< v hI arpi i cici i 
ieii H *1 ntn fie* nfiiti 
it*^litei ieii nftn «m^< in itfi 
icm. fii areitimi hI in mn inti 
citn in leitm fin n i 

nfiftifm leu men ften mnei 
fiien nfni « TO ic«n to 24 g! 
nfinti vpi TO cieg *tTO ieii 
inn ftn Inen fwei 72 gl wt 
in Igi fiei in 36 gl,i ieii 
Ini H ii ntn foci Ig mi-artfti 
^TO in ieii meil itei tor pci 
ititi nitw ntiti rni-art^l* iml 
itJ foe* fafo i*i to m i «rt*h 18 
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[ 24H to, m toiji 




^fe rttf 36 x$ 54$1 i** 36 *fe c*C¥ 
72 ^ fe£*t* i fet* f*m w*t* *rcf 
4tftc** tot 4cto ife TOc* i*< 
4t5tc** few 4c*¥4ffe c*tfe c*tfe 
*i w toc*i 4t&tr** few iso *fr 
l*¥ toi *tff*t* TOc**"i *tto TOc*i 
4t5tt** tot 4f**tww vrcnt* toc** 
fw cTO«rc** TOtrtcw wcw ^tralfS 
4c*Wt* TOc*i ifesfa* *c*r &t*fc *c* 
4TO 4c*i*t* i «r<rt=T 4c*wt* 30 ^ 
clew 48 ffe TO« S4$1 *c$ itc* i*< 
inr* fetroi 4m li cto U *1 to i 
4c*wtc** few citt** (feg *tfi>* 
fi?f** Wt^FtCW ) «ft*C* i i* f^c* f*fffe 
*t¥C* 1*1 fet* f*C44 WTO WZW 

cwtw c*ife orife ife *t*c* i 

4Wm iTOc* wt*t*t*tn * 1 * 1 *- 
ntm TOfetft •« it**itor* TO}* 

1t¥C4| 1W TOSfaCf HtWV9\ <WtWF* 
TO* 4 WltH I TOC** f*4C* 4tTOt* 
4 *tfec* *t*t* TO* *t*1tl 4C4J¥C¥ 
fa*TOt*t* ¥*cro 1*rti«¥m 4 *it»r- 
entfe cTOtrs i 

Grid-iron *1 Chess board 4 TOt* 

TO* TOf$F5 TOC** TOHtfe f*?Tl 

**r® *c* t toc** tot •^-nPwi^t 

ffe*fe 4 fero-lMfft ffelfe fife 4t«f*T4 

*t¥C*l 414 4TO 4TO TO *W 
Cltfe CVtfe 4C1¥ TO TOC* I 4TO 4TO 
TOTOfl *W-4t£|C* ffec* CTO TO 1** 
TO* CTO* TO*4t$1e* *tTO 41*1*1* I 
f*fa* 4C*t¥C1 *I**tC** WV9 *t4T4fl* 
f*fa* TO fll, TOMCTOTO, **TTO, TO¬ 
UT, TOltf, **T 1*< TO I CTO CTO 
flftl TOI fro cwTO *1 wtTO 


¥TO CT411 *r*1 1*< C¥t* CTO 4TO 
TOI C¥*1TO TOCf* TO f*f*fc TOTO1 f 
iwtftCf* TOtIWt ^nt* *T**ff* wr» 
TO1I 

TOC** C¥4*C1 *t¥C* TO4tTO 4 
*froi TO4 TO^f* 4 4TO ^C? TOC* 
TOltTOl TOltltC** TOf*C¥ 1t¥C* 
TO *C<* C1t¥4W* TO}* I 4tltC*T* 
fe<5* f*C¥ TO*<C1* ftTOV, }pltf*4 
4 *JtcW ^tlTO *t¥C* I 4tntc** 
*^f*cf *m* arc*j* *j*it*t 4 
¥tf*n* to ¥far*c?* *t**t* I 
TO*nt1, frSftTO, *tfl¥J 4 ftn 4^1- 
**t*¥, 4TO ^*14*1 4t*tc** 

TO 1 * f*c¥ *ti ¥*c**i ^*1 4tTOor* 
If 8 ** f*C¥ TO ¥*C**I 4f*TO* TO- 
TO TOC** Cftlt* f*C¥ T*f*fe f*C4 *C* I 
TOC* TOff^tltc** wflTOI. f*TOt1*, 
TO**¥C¥* W l|4Jtff 1t¥C*l CTO1- 
ItC** 4 *t* 4TO *tfe* felC* 1t¥C* 4 
tfe f*C* ^4f* *C*I ife fe*t*C4* f*5* 
4*11* *4 *tfe* *tCF *t¥C4l I *tfe* 
*^5* ife 4^C1* *tfec** C*TO 1 *<. 
TOC5C* *^C** *Wt* C*TO TO TOTOC** 
*4 f*C* ^ffl *C41 I ^t* f«4* f?C¥* 

w ffec* ^4ft*c4ii nartTO 

¥C**TO1 4 C¥t*t1tC** TO 44fe 1*if4C4 
^ffe *C411 

TOt*1 ^*4fl4 TO* TO* lf*TO*t*t 

4*PF4 *t¥C4l I *t^t* CfTOl fefe f^C* 
¥*1 *C41I *tftC4 4C*1TO 4 
ife* OTH *t¥C4ll *f**f*4 tfetfe 
4?*t«t 4 TOJ14«4TC* fe*4fl 
4 f*(^4 *C41 I Cffe ife W f***t*l1 

TOW ¥*C1 TOft* TOffe *4^1 *C4* I 
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1971) tttffrft toI 


*tfTO toto ®tti, *nr»n « to$*i cw- 
TO «mr mt=r cro? 9t«ti, ntTOrtfH 

9t¥fa TO* eft* ®t<rTO m& cTOi 
TOf TOto, to® toj ®tTO ®TO»i 
**TO ®r®v it«n TOrtff fan cifanTO 
fcnfTO mn fai i 

TOfa TOfa* $fe -ntitntPr to® 
®tnr® orro tot fa* fc*f® *®i i toh* 
to -r* * **to® *®* 

to to 2* **i *wi w »faTO «t* 
&*tn *tro to* *i at*t® *®i toi i 


**m* tot ftfw •wtw TO* TO* 
ortTO. TOrt* fcwtfai to WH TOrsi 

c* c*t* CTtff tetro <* c*t* to* 

# 

C?t¥t* 91 C¥t* *¥9 9J9*Tl-9tfarT 

¥®t® ntroi *n, 4* to nnrt«rrm 

TOt*lf« fa® TO11 4^ CTO CW«1 

TO cr, *tsf** tos-TO***! *}f®* 
TO «rtBt=T C®fa scn« *TO® TOJ 
cTOrt*, ^t«rhi ®i *jm-*tfaTO 
TO 9I9TO** 4*t¥l (ZonelftM ¥91 
*C®1 I 


trrfcrarm 

*rot*¥OTt¥ 


srifc* fan* 4*fB ®tTOft* nTO<® to 
** I Sftfc* 9*0 ¥¥**fa fan* ®TOf«fc 
4¥t* ! ir® fa® ntoc* c*t¥t®; *<k *tfr* 
4*15 *tnt*f*¥ *T®d* n*tt«f* tow 
TO, c*«fn 4*15 fan nTO* TOn 
f*I *tTO* TOtl I *ft5* 9® Sftfc** 
TO tof* to—'«to TOi f*® mTORtw* 
TO* srid* ¥*i to i c*t* c«n» *jtfn® 
*i TO®* nwf srtfr* *f9*® TO*; 
TOtVl tftfc* TO * fapTOnfatfti 
TO TO« ®fal 4$ c®, TOTOrTOTO* 3* 
tftfcvTOhi mrtnf* to fant* TO 
ittfrnftTO TO* fan* *®*^fn TOfa- 
¥ti! «nrtf f*fnn to c* *trof9* 
faSwti mil* £®f* to. TOr fan*TO® 
fall*, to mlBcro vi * 

fit TO i «t#TOrtTO TOtefc 


^i c^rcv c*rwf-n^v?« to* 
i to « TO*ti «rstc* srttcTO 
to*1*TO «fc? cnTOc’f f^m* 
•rftw Itcs cw w c* cTO TOli cnm to » 
TO ^ ®tc*nr «tTOr ^tfScTO 
fsfTO c^«fro 5-«tt»T TO toi to l 
car%« stH¥, c^TO 'stn ^ 5trnfl «rro* 
***1f to, itv to®! 1 H's* *n cn«fa¥ 
to « to toTO to to *t« 
toTO toi *rt»—c*wlfa¥ TOwtf to i 
TO caff%* «t^<F ^5t*r « stcn *?to 
to **^t f«; «T«frs fan TOfar® 
nn!i| «l¥TO ftv TO® "TV ^TO n TO*! 
TO <®tCTO TOfCT n*d® ¥91 TO ’ll I 
cmfa¥ TOTO*^ *ltf .TO I TOW% 
®ntTO9 f®TO totot^ «ttf—jirfntTO 
to% ^ TO flifa i C9 TOro^t ^ 



632 ©©to'tftwt* t $41 at, ikaMti 

a©® at, atntafta ftatn caafa f©i©i *rftaf«® tea t®a art*f «ra**ft 
a© ®ttaft«t« 1 4*© at* nfaatfiraa** ca iftfatatca ft? ata-caaa %fafta srtlcai 
ftfaata *& <ai atttafta fafipata aca cat®—^©©ftftaatftaa^^afaaaii 

afo ©?& st*r 

n(CH«-CH.) —-► (-CHs-CH,-CH 6 ~)n 


200 C ®t*f« 
arfataa a*a©a 

a*tt©a =rt»i ardent* afaatfttana I 
m© ftfawta *© *? at atatafta ftfaaia 
na ®HL aa anatft® aca ca ^®a aia© 
aca, ca© 3jR ^na-ia «puatatca apt 
ftrci *sa© vty*^ srt©a £®fa wi 
©aftaiwr at©a 3 T «f*f®a aai aai car® 
♦rtca i aatw aitfsftra ajtfa® * c*an- 
faftfaa ®t©ajtfta nta"afta ftfinta ca 
aaja®f cato £«fa aca, ca©t© <** aa 
aaatft® aca aa* at©aa a^caa *a© 
aca 

aft® aafaaft^caa ata flt^caa nfm 
at©fta aw att*r©, fai atatacaa aca ®a 
af«i a©<ta «aa ^catn aca caa caa- 
fa atcaa aataaft^ ®©a aa. ®ft©. ca^aitai i 
$ta fcawlfta aTtaa ate© ®?tcafaata i faft© 
1908 atta mta fatmi enigma araa i 
aftfaa ®&tfa®, attaf®*t©c®a gaft »ai 
aaajtfacaa aca fafnta ®tr® a*a©a ftatca 
ataftr antcatftai fata acaai a© 
atatafaa fafawft a© acaa a© a*, ®®mj 
aa© *a a 'a*© wy at»a <aa© atittai 
aattfi a© atittat nattf©© atai caa- 
ajtc®t £®fa «raa atta, ai fan* at® $ti 
atatantta caraatt© atta nftft® i <aa 
ttftfaaa wi a$ftaf®*i©t®a aai fan 
a*ta mta atfatraa aatclnrfa* at©ca, 
fat ®tcaa© atfwi ca fttna atftaft a© 


a$a aat<© ^tatcaa ataca atfaa atai, 
ca^ aataafacaa af®ai ftata faatca 
^ata ©t© «raai atcia ^?1 fafaca «a© 
cacaatl© «rfa atatatca ara^® aa, aai— 
^?jf®a ataaaata. c©facata ai, gfaa a^ s 
cat®ta ©®jtfa I a^atca «rta aa« faa- 
faa nat<a 'artaf®at©f®a naK fafaca aa^ 
TO©afaatia atafafcfaa 'artfa® araata 
afta cataal©§aft®ta stt©a aaiaai 
aafa atataa®: ©®tcn aca ai atataa 
cata artaca araf^j® a? ai <a| facaa 
fpcaa «fc® affa^ia a «ucataltc©a 
^®fa fip^aac® ^tsrata cacaat©©- 
«rt®fa trtfta axasta aai aa i 

a?ta <na© atc<ttca©^ «t©a 1929 atca 
©§faai * a^itaf®at©t®a fafShti artcafaata 
«r«ta i®fa aa i ®a «a© fataa ant art 
ca, <<© atcaa a® a©a * a® i fai aftat 
a® a®a®fa «a atai ary« ^ca atew aaca 
ajaata aai eta ai i atai a© at®fa tf©a 
t\*\ aata aca aca awtecaa ©ta aa aac® 
ai enta cat© ata i y©a ftwtaf catfa©ra 
©©ftita [CCXNH,^) aaca atcaft©ftn 
CGSiNHj)#] ajaata aca a© aaatt 
aatata acaa, fti «aa a*a®i a© acal i 
ma®1 a©tca ©fcfaat a attafttftai ftarcaa 
ata a^Jtafaaftcaa ftftpai a©ti afta 
: ©at aacaa «t©a Jaft aai aa i 4© fta 



m«fe,T$n) tttfewwi 


trtfe® ®tm Tf, a<Cm *t® atai 

1W tfl* ®«1 at* I 

ntatnar—®m Ufia *rata fc*t«rft fafaai 

* carni frpt* ajaata ai ®t*^ ***(< 
Ua fcntatc* aft® ®tt*a a® •m **15 
^jw trtfr®at$hr aatofir (atrcnar) feata* 
TO* tartw* fcHfaat* c®f*i®Jt* $«ifra 
*ata*faa*ai faat*a faawtaafc at*® 
<*®fci wfc® U* c*to cat® aife® 
wfSto naMlS Ufi ®si i <aa*ja*tfo® 
*rtv ntatnar i TO*f«®t* ajrftfr *tt** 
nfifUi atrifsrrfc® at* «at® ®twr 
a® *®tfa® at* km caai at* i atataa 
®ta TOft® cto cnc«i TO Jftii c*** 

f**TO® *t® ’TtTfl, <fl* CTO C* «f 
C*fcl ®tn>* CTO I'M f*I **t* C*frl 
®t* *K*m <4* ®t$Sr * |?«1 TO® C^ 8 # i 
** ®tfcf 4® (Ml C*, *£*&* TO «lf®*® 

^ i ma* w®*^ *n* art® ntacnar TO 

TO® CTO* «Wf«TO acvtota I 

ctojkw— favtat w* TOmaf* atatfc 
1869 *rrta ^wfiw atw* a® aitwi «*v 

*® *®a «1®* **ta* srtfraTOf* nwK 

Vtftftl ®«* I *t*t$tt*«5jTO C*t® Ufa 

«t att®vrtfti aaMI* atfatt* owjiw 
*tt® TOfUi atWfrpia&ror **i& *f® 
ftwt*® *at< ®t* TOfa® *t*clcfcs 
cna^t* (att® nt*c*t®faf*** m a*) 
mjtTOtaw to ®t* at* irtfratlat* 
fait* *<£* fafro « «rc*ta* ®npitn 
faftor *< faftc* fcw ®*t* fafat® aw 
aft® ca^ra® Ufa *a i canjwm artt^i- 
ittaatf-art* casjitit** Uit towi 

* *ftaBv W*a *i**Ti afoia fafaa 
Ufl ®#t ata i tfcwftw fartt* 


to® cro <tl c*»i*t*® *rHr» <a» 
vWfi 1^* aafaa 

f^ajaja^ ftfti <aa nt^ttaj «tv® W t 
c*«3^:a® ^ri9c®a ^ nt® 
t®aj aft® ^a» ffl 

cnnjrew *wrtf *r*rt< i *aa fena f%s®*i 
at^aftr *f^t* a?c* fcfc® *ftw i 

*thStPW5»rtwni nfaat®" c^^tar 
mxft&t ajaata ®at* ca *rtH* ^fa 
aa, ®1 fa® c*^irsrsa *® Ttf aw, 
^na^i n^TOtia fa®* ,%tta 

ajasmatnn ^3 *tattai a^* fwi, 
at®aaatf® «r®f« ^®fa ®ai aai TO 
c*t^nc®a cto <aa ®t* ca^t i 

•rfiffa*—^Prf*a ata® ^*(8 ar^v 
Rtt^r®t4a affs §sffmn(«rti 2000 vi 
®tt»r) ^f®c«fc*a ^nfaf«t® 

«tti 200* C wafafa atatafa® ftfvata 
®ca *®!B «tl®art^ta *tatc«fa ®9 ®ca I *k 
«t®«® afafafa* ai afafaa an atrti- 
»tf® caf^a ata; aateta *aa ®^a 
cah A *rf*ift*. f®i <a <rtfar a®^i 
na* to acv, catt^ an aa—ca-r \ 
faf^a aca <at® at®® ®ai atai *ataca 
*t*i »ifl® ®tca i atrtt®t$c®a fatia 
fFH at®i *t^« afafa* w *aa)a ca, 
atataa ®ra®twt« 4c* Ito® at®ttai ata i 
to c®c«r *i, anrtft® ® ®twa 
«»fa®a att® i vtl 4a atattar ntH 
^rtfawa am « atataaa fafaaa® 
Ufa ®ai ®a I 

m>c®a =a5r—'ataai TOat catafa, a#® 
®®ta atftta® Ufa ®at w aiataarmtii 
ca fWnr «if ® aiaa« at* to aw *$** 
®dflfa*t ^nrotaT i 



6$4 

tftfr?r* w mnti 
*ft ** ftmc* taste* *fwtfn* ra 
ntlnrm *m fc*ft *m *11 mlntm 
taft ^tw mtSt* p * Itn- 
*fsf«tn& **i i *tl4*nfttr*T nrfBt^rtfl 
ft*? * ?f? Ufa fii m i <st? t?i ntlmr 
rttf *t* nt*1 « ** wt* gfJT'e fm 
m i ntlnrm cntltf-nfa*** Btwrt esc* 

CfCTt*1 

—dsfil^si 4*tB nfaxfct* i 


124* tf, 11* n**n 

etat*«fTtfaf *Ttfa® ¥ Iftftf *ft?S*H 
ftfait* *fa *tr* mtt« ****** 

bft m 4l (*f»w%t* c^n ) trrffsrt^hr 
*?K clfaftf I =Tt|«H « c&ftfto font 
ntritrnift trtftf * *t*i 4«cf teft 
ent*t¥-*fi*r? <£f* nr? m, n*r* mm 
m m 4m 4*fa «* dfnli ftft* 
m 4m sft* mi ntn nwft- 
*ti *c? nral 4r« mtnn ntmt* <m 
*tr¥i 




TSTC1# 

*r«japs **•* 


*mt*t qtwrm 4?l? mt** mi 

cnr? ft*fa *?* ffr, *t»s, fcm 
Iwtfm ntttw fit* mtftc* mm «ft 
*ft* *n i m*tnta wtf nfsnfa *rm* 
wrtHcm era i *Nmw« wtfto 
nfattitff 4m *t* *t* mr* ^tmtsm 
m*hi mtrn wtnfa ft^ern lft*tn 
»im f?s mtrntB^tB *cim i 

***cm *w nnm cmi *ti 4?*** 
*tm WT» ft* nt’-ftn (Lung-fish) I 4| 
m **fcm nt*tnj *tn?t* &rnt* i 4m 
**nt^ «w* w 4m mfantn 
n&* i nnftrn (Pharynx) *t*cm rnten 
mtw *n*cm wUnt, *t* *tr* 
*t* «tt*i mtftw nwtn’t m*ft* i 
4*trn *mtnft ft* ***rn nt*tm 
mt*m « ftw ffii 4t*eft* 
*m «?l* m m i 

. *wrt* «r*CT** *s?«ntt%mr*c? 

*m *tt* i 4tft mww 


4 ffe fnntf^mp «rr?ti mtci i «rcftrh *15 
fr*9 ^t?*tcn mm5» 4t*B 

mnm 4fsfS=rrs® (Arytenoid) 4?l5 

wrtfiw n^Bt*^ *rBn i 

mti* mm nti n?t¥n*t®tf 
«rt%w5 *w i ntftB*r*i n«k:nB n« c»fo 
ft* cftn c?tn n^l*c*B ** fwti 
mtc* i cmrc—cntfi (Gecko), mft^ *t^, 
{5fl8ft tutfir i 4m iwi 4f)Hmn« *t?i 
?¥£B5 (Cricoid) **Ttf*« *t«1 Btl I 
nt^r*B c?r* *«*£*« 4*J ftm 

mm i 4*trn mntnt mtc*, «cn «i 
enr* cftn m ft<» m m i 4l *mt^« 
nfa<ttt<ft *lt**CTB **H 4*tW4 
4ft^CT® 4B\ ?f«® witf* *f «11 Tfl i 
ft* 4m mst^r* *ft *?# 

nwt*si *or*. nt* *ft (Syrinx) I 

4* fnfw\ 4f*t<i nt^tm err^ *tmi 
nt* i *f*t?tm cm* 4 i mftt* 
mini 4*1 ftftn***t^ ,cm? ; mtntr 
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?tw in i«t? cir?t ntftori *wi *t*itfll 8 «rtitm *t*wi 

«?t* *11 «nti *t**t«ft *18 ^*r* ftc?rom iff 1 ® nf*?i cn? *t»rct^* 
<rm ¥«ti ?e? cntft* finf!? 1 ? *i, in ***?nr c*r? *T?it*fi writ, ?*? 
fiffirc* PT*t£* *Tlf*? I 4$ *18 **t 4*18 ^tltll ** **fa* 

*l*tffr *tw* in *rft*ff^ *it? (Pharynx) it*r *e?c* I *»ffi»li8 **- 
*eit* wntft «tt%c? i uti* in itfir?t* fan fir? «jtc* i $ 

Wf fef® toi nfii^i crit iti»*1*1^ *fB fifinr sitflt* *<r fintei **ifi* 



wstci fiifa? nfa?1, ***?r», **ifi*i in *wtft i 
l—**tfi»r, 2—ifaalifa, 3~??ci®, 4—?n**, 5—*ttiti?, 6—flit* tfaitft 

in ifaritft' irrftrfatri *rfaf*rs *n ute* ?t? ?w i *t?itffc? **ifie*ii *fen 

^tt* 1 *fa*tt*l ?? *llt* ltfa ?1 C*Cf WW It* «nrct^ (Oesophagus) W ®tl 

in cti *nrt* i it nrnt i?l8 *m* wt *t?**t (Stomach) r mfieii 
wnff iw? *t* *«t»ft ii *ii* i ntni* cistc*?i $\m fir? c*c? wrrtN 
*»** *f*rf« nft? i ?»*rrift itf't nnf nt*W?te* *n* itc* fiw 

*m *t*cii wren **wt«ftin fin *tei fire? «*w c*r* i **ifir*ii 
*ti ?tw mr* iitn ntt*rrm ?ii *ewt i *n* wifi? t **iti ^e*i fie? 
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wm * f*wm caH**,xiH*r«&i 


*tl* ffrltft* A f Vffo tl* ** 4*\ 
ft* nm f<"f «T*t* *t*r*tft (Trachea) 
SfWI 

ifffttsj* »Tt*t** C**t(f C**tW **- 

itnft cnl ft^rntf faitfli «rt*i*f* 
*t*i1 «wt* ftmtft *4 c*tf *tf «rt*H 
ft* <<m ft*n* ftt*r fw *r* *r* i 

*18 ft*T *-*ttFf* *18 «tt**r ft* i 

ff*t* *tftn *tf c<rtf y*\f<i*[ 4t*n 
ft* i ft*n* wt** fcrnt* ftc* 
«r*t* *fa*tqtif w c*r*t* cftf toc»t 
* t* i 

*fttf ft® ft*t* *«tnas* Cltf imftf, 

*r*if*»i c*tf wt^t <**< f t**r* ntf *«faf 

C*ft*t* I fit* *tf Wt5t»l* =*** * aitifa 
*ft*1*t* **f *ttf, 5^*1 <tW* f*1 
itasrtftcf pf *f?tf *ltt* I 

i**tft* armitt** $*tt* * *ffat** 
fttf <w\ ftretf* fa*t* <*fl8 
ftt*l ft* *t* fftfJtfa (Epiglottis), 
•a* ft* Ut**t* *f i *tf *1 fff CfT* 
*ftt** ffi *ttf f*srtittf $tf *1 *rt?, 
'at**:* *1 mfajrlift $f *rc**f «tm- 
*tt** fc*t* nr? i **t^t* ** *f ft* c** 
<a*\ c*ft ^c6* my *faf*F*i *f *ttf» 
m fttiri&tf* *m nt*t** fttf ft* * f (8 

ff*tft f tt* I ft* *t* *ft*t*f (Thyroid) 
—fa**ft V fftl* If I eft V-lB 
«**Rftt* fttf C*. ft* Cf tlfe fifat** fttf 
«**< *tf *fi> r*f*t** fttf «) *<K V-18 
C*1 Cft*tt*1 f**t* Itlt* 1 ifptt* 

t«** Cftf ifctl C* *f f 4*t? till 

*11, Itllll® ffftf* f ** *\t5 

fflff *tt* fftfe* *f ft* *f $ Wfft 
HftV «w nt*$ 4*t* ityitqft *?vi 


*t**t^* «*H w *ttf ** n** c*t*n *ttf, 
c* wr»t ffti® **t< citftft* i 

<at ffttflfft *t?1 ft** f** cartel 
ff*rtf* fttn ftti* *t* ff*t 5 *c*f, 
tfftPif^ (Cuneiform) f*f*f^^fe 
(Corniculate) I >T* WTtft f*f*I 
alf* (Joint) f** **i^* (Ligament) *t <1 
n**^ jpftt* ft*fi ftit^i ft*f 

*t^t*sj« n*ft5* *t*r ciwtcitn *t*i* 

ft* *t*t*i ^ * frtf*«f*tf iMtn^ii 
*tfti* f fftstn* ***i *t*Wi* *t^tc*i 
it* i 

*t^*l*® ffttf** ffi* fiftf *18 
f*fSt (Vocal cord) nfttntPf f*f*f I 
«<fr f*t* *t*r*tt=r* w foiftfStf *w ifB* 
(Glottis) l «tff|B f*fa?t* ftff^ ffl8 
*af* rt* i ft* 4f{5 «rtf nt*t** fatf 
*rt*t*tf* f^f* f*tf f*^ f n* «rtf f 5 !** 

fltf <«f*|8*t*f *HFlt%f ft8ftt*1 
ftc* t *** *tw*i^t* ftftw *t ^fnrtt*!* 
ft*t f*f«* ffttfitf *t?tc*i **, w ft* 
ftf f*fJt* f**i <an *tt** *rft*^* fct? 
f**1 wti* *tt*i*tc** «tnt*l *i fc*ts* 
ifetf ntt* i ia«tft-r *i iw-*wtpw <rt*i- 
*r ?hrf i f**tft «*l n* nf**^* ifctwi ** i 
*a*t^t* ^*t** tftf—44 ft: ft: 

W ftwttf* Cftf—36 ft: ft: I *18 
«rt*t***c?* cftf t ill* w ifi-ttia 
$ m*< t** i **t«Tt* ntitf $ ffft *ttf i 

ft«ifr*t*f*^ c*t*t** *fti*tf f**t*t* 
nft*^* *kf *ttf, fttrt* fca 
tft** eft* *** ** n^t* *tf ftt* 
f*ff**l W** A *ffl*^* ffjf 
•tf*1* I «tt* ft* *(ft*f fiftf *w* 

$5 *t* c*r*rt cn n*f* f* nft*f%f ** < 
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mtiti fii<6i awitw # 
®tr«t mti *it itl— 

1. n®ftt fcntn mvt—4¥im ®»- 
♦ttUtufc «mf& mtrn 4* c¥ti 
4t$c® 4i 4fron c*r<ti iti n; 4lfr 
witftwi 4fci ^®i totoTsr i 

2. 41®it « $ti itdl 4TO— 
fal^Cll Cl ¥1 ClT¥ ®4®ftl •*!, Clfc ¥1 
cw TO*rtft 4t®j¥ <2ft^c^5^ 4* 
TO-rfe =rt=rt ■ ®Tci cm iti i 4®fj 
mtiitfs® im* i 

towJIi •nwi 4vt ciitot® to- 

ItltCf 1 IWjfc CI4 itl I ¥tlf fl1<$C11 ¥W 
tiitifa ®rTOftii faf ifntfi icfc 4n 
itwtfti it® 4ii®fci x* *tc* ci. ifroi- 
n® c^tsr toi 4m ifa® nui i 4$ 
4m to *wti ¥rw^ fcicii Pilfer fen i 

4*fl¥ Cl ¥Wtfl TOC¥ 4TO ¥11 TOI 
TOUClfc Util 1CW¥t4 fa ¥$ TOlfr 
¥11 ? 41&1 4C¥lftlfc 4lt¥1 1C1 it® 
•ftti i fro finStii toicsi 

4114¥K CTO¥ 4t4 nf« ftnW ¥«¥ 

cm itw, « ¥frr 4citwi mfln ¥i¥ti 

•t¥C* TO, TO C¥f1 4Clt4FT1 ®fl¥l& 
CTO 4C¥¥fel fc*T4t® (Bye-product) I 
¥tlW ¥«TOM ¥t¥ fa ? 

WIOTO ¥tw 

(D ifTOtit, toi Nrtfir toi ¥iiti 
4TO> faltCI ¥t¥ ¥111 ** VfCI 11 ^ 
$1*1* 4* ¥t¥ TO l 

, (¥) 1H4TO ¥TOtl TOI 4tl¥H 11 
TO f*% 4 TO TOT1 IttCII C¥t1 faf 
1tC« IfTOtlU® 4m ¥C1 IfTOtftf C¥t1 

¥tl; 4 ItlWtl It ¥«¥ nttl 1 

•"' .'", 4 .' 


ItWltft ItTOtftl $¥ ffirol 4tTO 1 
ItWltftl itlCTO CTOtTO 1t*1$t 4TO 
TOltffa 4f|5 ClfltClftTO TO WW I ¥tl¥ 
TOItftl 4C1HTO 1C4 (Inlet of larynx) I 
11*41*1 ¥lltl TOI 4* 4XlTOtl TO 1tC¥ I 
¥W 11TO4 11®Itft CTO¥ ItTOtffc® 
4m ¥TO¥ ntfl 11 I faf C¥tl ¥tTO1 
(C111— ! <8t¥t*tf¥ 1f¥1tl TOI ) Clt 
4t1«t Itl TO TO® iff fill TO. ®tlt*l 
11®¥4 ¥Wt$tC® 4CI1 ¥C1 411 ¥tftl 
•l ¥¥ 11, lfC¥ 4tW ‘fill IT TOI’ ifll I 

(1) iff ItlCll C¥t1 f¥S 41- 
it^tTO 4CTO ¥C1, ¥C1 ¥«,¥1t«, ¥tt¥ it^TO 
nt^CI Cf Itl 4t¥ ItTOtflto ¥tPrt to¥ 
TO I 4¥fCI TOt¥t4« 4ftffl TO, It^TOI 
fag Itr® iflltltc'® 4m ¥C1 ¥T1 ¥f¥ H 
¥1 1® *ltC», ¥tl ¥C¥ 4¥tn 1tl¥ ! 4^ 4C¥ 
4«tflfT¥ 41ft Xf* (Watch dog) 
111 TO I 

(2) fi:lt1-44tCTO Itl? If® 41inftl11 

fllfll ¥11—TOltftfl 4CTTOtf 411 JrlSl 
TOti ?fS 4««15 iru¥ti i«*t? cilt 
citfe itn icitu 4i\ 4 s rTi*i ¥11 

Itl! 41 ¥t*l fi:1f1-41tCTO TOI It*! 
4t1TO « fl’fll 4tl¥tftl ItH TO I 

(3) fcftll (Abdomen) 4t®T¥ftl lt*T 
lt¥tW1—4| ¥t¥ TO® 1CI ¥CTO t5 
TOC¥^ ¥11 TO 1 4t¥f®¥ ¥®¥«ft !tfffl¥ 
¥Tlrt TOCI TOCI •fClI 4F5J*ftl St*f 
ItVtlti 4Clt41 TO, CIll—TO’Wtff, 
larom Pwn 4 3 |1¥t*I It C¥tf 41ft 
¥T¥ ¥1111 TOI 1 ®TO TOItfltl 4mitl 
TO ¥11 TO 411 ¥fl .¥CT W4*f* TO 
111 m W TOCTO (Thorax) 411 •TOffk 
TOItoI iiJ*TO1 (Diaphragm), fro 4R¥ 
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WN'tftlVfi' t24m,lHWn 


«w <w® torn® to1*c®i ®fot 

TO*lH ®t«f ®fa<rt# fj i 

(4) Vl®t®t <W 1t*Ht®\® TOffct 
^rt® fe®r®8 c*®t® cHl* owi (Mucus) 

VII <4 bfaf falft (Mucus mem¬ 
brane) ®f®®t®tc¥ ®tl <av w ®tq, 
chz* c®t® *fa® »ret®®i c®t® ®r® i 

(5) *t*ifapit® ®tvrt*l^*f®r¥ tow 

HU VUff® ¥tw ¥®1 C«fC¥ C*lft 

C?«I 1 I f*i ®t«r ®tC® HHH 
«htf»r w* <«¥&t®t wt® «rc*t*® vr 5 
c®®®—>rti* *h, *fT®t®*t&i t nt*tc¥ *h 
fcwtft i ffi ®fo ww *r®- 

«wtr®® ®tvrc*fl« ^t«r ¥«® *®. ®t*r® 
®TO& c’rt ®® ®t<nr*ffll *tflsrt* ®r® ¥tw® 
®jt®t® ®&tn i fat ®ts®r*$«f®rf 

ftiro® to c®*t$ f*r« f%«rft <®®t® 
TOtn Cf«i ®t® I ®®®t®1® <afc ^firfl 
«t®j® *[f* »av «rc®t®*t®i 4¥&t®i 


®m« *m TOtfi fttm* 
to «rc®m® ** to i m n 
vi, nit* •> ®® ®t®i tmfsvit 
m*t® mw fts®tf«r®, ®tr?® ¥®if*f® 
n«®l w i wft fa*t® 

TOt® ¥tr«r® -tfv c®tmt® to n® 
tenr®t% i 4®tr® fffvi *« ®® * 1 ® 

fnts to ®t®fawt® ®Mr*fll <Wf c«fll 
®*i® TO ¥®c® ntr® i 

(6) wTO-^qf®* ®t® ®®®tft, ®®* 
TOft® C® ®t® «r«rtR TO ®®, <?l&1 ®TO* 
cTOl ®f® I TO «f®® VRt^hl 4TO C® 
Lung fish- 4 , ®tt¥* C TO VI c®^ W VI' 
«rc®®®tr« c®r* ®;nv® ®t®tr®® 
®t®t®t® ft*W ¥®t* *f®t® TO 1 ®tTO 
«wtw «rt%oni cto® TOTOt® «itf^ 
chi* w*rrl\c«r?i ®r®r ®t? ®ft®f® 
TO fottM ¥®C® C®®1 ®t®, WTO®? TO 
®?®T®1r® JTO®tfa® ®tin ®ft® ?tr® I 


wrc 

m-vm sprwtpi w * »i^ 


«m 4¥ ^ «itpri^¥® ntr^Pif^rfvr 
¥tro vii ftf^wr itm ®t**i 

c-ttsfThr c^®tv i foft 

wftwr a, ®tt®i *n*i ¥V 
w ¥tnr* wvt *rfw i 

nrw *Hifa v* fjinn 
hz* hz* ^d»ii w *a*vf 
•tin® CH, WH$\ JPtCltf 

ft%« ¥®tl **->«®1 vfal WZ9 ¥H¥ 

cf®, €»¥ cHz*to mi ntn t ®r®ifviwi 


®t®C® *1111®, CVftl® ®t® ¥t®tl *fl®1 c®t» 
cn®tr® ¥® nr® h *\ ft®tf*r®i ®tan 
m* ¥®t^i 4®f ^f*n« h*\ ®t? •, cw- 
®tm ®®r®i ®rtn, ®ni «t® <®vn 
str®« ®t® ®ftn ® ¥® 

¥t®, ®t¥c® m ®tt®¥^i ®ti®® cfln nr® 
•ttn, ®i to® ftnr ®t®wi ®rt* f® 
vit® TOti ®tw tftn ®rtfcw ftr® 

®w« ftc® ®tfV, ®w® 4¥^1 emu ®i 
4® r*fcn n to® m ®tri® ®i 
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mjx* C5CW C¥ ¥?t*1 ¥tllt J|ll¥*l ¥St¥ ?f«t1 ^ 1? ¥H 

it* 4*i¥tHS¥S it*ftf*fi¥t?i ?? * 
<TfRw Tfsr %?t* ¥t*t¥l ItlS 4*1 ?lfa ¥t?t? $?\ ¥H fid I 49$ ?¥I 

*W*H fclfalJSS, itl ¥t? itf^t^tSi, f?t? $f$¥lt* lt#tt¥ ¥Stltt1 ¥1 * 

fc?<«i1waf[ 4ii 4lmmv feitsdl* ¥t?i ¥fe ¥« ??ti * ¥« ws nm 

St? ¥11ClT® 1ftl I ¥tStt¥l CTCll ftf%* ¥lt¥ 1tt*S I S?t?S fill, ¥$?1 ¥tit¥S 
Wl ¥tl, ¥tl, ¥tt?1, ¥t?tl?, ¥t*l, ff? lilt?! 4$ flits jff%m ?J??tf*¥ 

frtiitfa «f^f« ?t?i i¥ti* ¥? «fits i fH*i ?tts« *zv ?t?i itt? ¥t?¥ ftii* 

«tat¥ ¥tiMt?e?s ww 'gfss ifsiti ci* m? ¥tsti? I cut? c?t¥ 

4tl 12 1¥ Cl¥s, 11 ??¥ ittl* *f?S It? ¥fo m ?StS 4$ flits fall <*?! ¥lt¥ 
0*8 *t¥ 411 ¥1 fevttstl! iflltl 4ts Ittl? I ¥1 411 itSCll £??fa? H«* 
7 4 fcll ¥tlt* 4| citfe &Mt?t?l Cll ¥tf?¥tl 4¥ fit'll «Tt*t¥?tS ¥111 4t¥ 
f?5&t ¥11 fl<*tS* ¥t¥ Stitt* clhtltl ?f¥lt*l 411 ifttll 1t¥ ICStlltl 4?? 
¥ttn iflt'Sttl ?fc is I ¥ft¥1 Cltll, 11 ?fa* 11*1 ¥ttl, Its ¥«tl *% 14 
*tH «f?fa It? f?t¥ Itltl «t* C¥tfetlf5 411 ¥tfll ItWW ^1*1 IS ?1 I ¥tl, 
41¥ fct?i ?¥ ¥i it«si its 4?i 4? fonts del, ?t$ti, ci^f, fas, itsntu, mi 
¥tltt?l C?C1 «ff«|5 Cltt¥S ¥tdT Iff 1t¥, Itws, C&tlTtt&tl ItlT ¥tt¥ «tgl 
4¥ ¥t$¥ ¥1 C«ftlfc, Clltf? Wifi? ifllttl f^tfll-4 I ¥tt?1, Clf, till, 
ItTOtfaftl 3 ¥t$¥ ¥1 ?t¥?t! fadl ¥111, flfi, ¥t?t«1, ft? *T?fat¥ ¥tt? 
¥t«l 4?ft> SW* ?t¥*¥tf??t* 4¥¥? «fjl fa*tf*R I Cl^ldts 114 ¥?, 

C?tC¥S 4 ¥ffc¥ 1t¥¥t¥^S ?¥t 411 3 ¥^1^, C&tlJttfcl, ItltlfH, ?¥t?, 4¥i¥t¥ 

¥t&¥ «J¥ ?S?t ?t¥l ?S¥tl I f¥¥ ?t?1 ¥tt^ f«Wl¥f? I ¥tlt?t ¥1 411 ?^t¥ 
¥tlt*l ^11t?t?l ifilltl ¥1 ?¥StS ?t«3f 4^1 ifaittl ¥tC5 l^tf^ltl, g?, ?¥¥, Ill, 

2 ¥t§¥ lift 4¥¥? ItWl? ¥tt?T C¥tC^ I Utljlftstl, ¥1¥«t1, Clt?1 411 ¥*t¥ ?f?¥ 
4¥-4¥!6 fltl? ¥1 H ?¥^ 4¥-4¥l5 Hi, 11 iffl S¥tl 1t¥ fttll 4tSt¥? I 
f%C1¥ ¥^t¥ lifts I C?t? C¥t? IIS 4¥ Cl 3 lt C¥t? ?tl¥S ?17tS? ¥t? ¥Jt?fl ^llt??- 
nfillttl ¥¥ts Cl, 4gs ¥151 Sts ?tt¥ I ¥?¥tl ifllttl IS 411 ?t¥l4l 41 lit? 
4t¥t¥1 C?tH 1? 4tS?tS 11 1¥1 ¥1 I f¥¥ ¥Jtt?tffl ti.1tlX? I^tl Wl 

Itlt 111 1C1 4¥tS¥ ?11 ¥tt¥^ WJtl, ¥¥ Clfy ¥1 ittll ¥tfl¥tf5 ?¥I ¥lt1$ 

C4^, Cltltl flf«S ¥t¥*ll ¥1 411 Clt¥1 ltd 1 


¥?tlS ?tl 

¥f¥ ¥t^t¥ 

flfe 4¥tl 

<ffo 4¥tS 


¥Jtlftl iflltl 

^llt?? ( ^t? ) 

¥Tt?fll nfiltl 

1? 

98 

0*34 

1,034880 

¥11 

42 

1000 . 

13,032800 

C*ft1 

11 

48*00 

18923520 

Wm 

36 

3*00 

5500000 
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Sic?? 9tfi9tlfe»w 9?cnfe wtn itn, 
9Jt*lf? feMtlCI? fWI 4??tft H« 
*11, 0'45 49? 4tl 4?? '07 49? 9it? 
Htu ?w 9tc? cmrc «fol& itgw? 
arfaftc? atnfllfa 2500 9Jt*if? 4$?t?t 
49 49? 4? 4?<> <4? 49? 941 C?C9 
aft? 16 wi it?c?? arc?tw?t? 9ttif? 
itm it? 4cic?$ Tft\ « ?9*r 

stn? fcicitftoi w 9i c?t?ri 


?f?i ?? ww?jt^f99 9t«9 tttWr 
4c?9 nftitci ?# 9?i c?c9 itw, 
¥*q*r foitro? ?tm 4tc?i fawfiw 
ntfws 4f*rc? it? w 19 stw? id 
W ¥1 ¥ *nflt ?tW? f?C9 191 CWI 
?? i* 


* 9 t«^i tf? 4 ??iT? nf??w; 

( fR«W, ?5? faft) 9^9 atttfc® I 


mmm 


4 ti?i wat? f? 4 tf? ? nrctfs- 

f?»f?t ?1 9 C? 9 f ?1 C?C?fe 49 ?| 9 td? Cl. 
4 $ aft? 5 4 t ?91 *|Wl? 4 t? 9 E 1 ? 49 - 
TllKCl? f*g C? 3 ! I 45 liar? 4 ttl I 

nft?N? € *rtPi9t*f$t9^’ arc? 

it g {5 fciarc?? &c«i 4 tci i itc?t 9 . 
C9Jtf9fW?t?1 1877 9ftc«! 4$ at? gfe 
4tf?9t? 9C?? f ?91itC$? <fl? ??? *ff??*|f 

«rt? **Kn lit? i n^tfi art? *ff??*1? 

it^i fig 4 ?- 4 ?fS 15? gtftg <yf??t? 
15? gtfiic?? art? f?«i 1 ware?? *fi- 

CfCl 1 t?l 41 ? 9 tWt Wtl 9 ttg —91 Wfl 411 
?*an 4 tl 9 t ?9 ?i 4 ti?t 9 ?t? nit 
cm it? t 

%fftw ware?? itit? 49&1 5 ?t?^i 
cm it? 1 4 > gitift iwftct ifa? to? 
citMtutwri itiaftwtn 91 iitlj? 
4 $§ ?tl It? 1 HVriW 4^ 5 ?t? 5 *f 4 t?t? 
cm It? 41 < % 9 * 9 tr 9 rt 9 W HC«? iy 

iw*$ 1 * 

Hfcwi nfiwi t ti?>t? ?W 4* ?? 917 


9tii cici 1 arc?? *fk?ci ft ifeci, 9t? 
if? c?9?1 1?4 1 ? I 9t?t91 KPritl ?tlt? 
id 41? «rt??t«?i itnr itw IClfc 99 
11 ?tl?t? ¥C1 f??Wl ?lt?9 ?? I 

4?^ waregs ?nr fi| 4?iti9 
f?i iti?t? ici 4^ at? i-ie# 41^1 4H' 
9tf?i 9tat? life icicn ware? ^ft? 

unit* ¥4 «r?tfl9 ?t?C? 1 91^< 
Itl 4?^ 4?f5 $?9 »T9J9t? 9f9? 1"1e# 
«f?ltf? ar*tf«i9 ?c?c? I 

?t?fe? Hlf W 5*C9 ifr^-f^Otll 99f9 
f?1tnt9 l??t? 1C4 art?) C9W Cl, 191- 
arc?? 4t??t«?t? HI •friitf 4t??t9?tl 

HIT? fl 91 911 Cl 9W ClltCI 4? 

4%?? i«tm 9? i ware?? *jic?ci 

nitci? ?ti ?c*n 35 fiwtfifet? 

^99ti«t« itti? mtd? 5tci? art? 

9tit?tfi m\ 9i ?W1 rffiflifci? Utci? 
stll? 0'519tM i 

Itw Id 4&tt 9t11 C»W C9, IWUli 
4tm«it? awm; 9#t 9t|-4ifl« im 
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wtti} wte*t *ffitfi? new ml <srei? nil 
fro w im new neifro, w toIi fin 
mtro icn ici it? m i mm *t tutui? 
TOti fin *fWti new cw to toch fro 
mtn* croft ften new* ®t? fin itwtl 
wTO wTOtftw icn ici ?? i wrtiro mm 
irtem ft* clew fist? w?en am me? ci, 
totoci? TO *|ftlt mu &fr«r* itwtitfiN 

aftnti-4 ci ro well ^cnftn, ®tc® ant 
dew a, tow? *rm wtemiftfs? ^ci? 
ww n>iw wtaiftf?? njr leicn i 

mltm am cnew ci, $«? Inei? 
®c?i fwg nw? n^i mini ci, ®i cwtw- 
ie®l from wm iti m i i?twtci? n- 
ntfro ntitcm tow?? v frol dew a 
ift cwtm ?rse?, ®te® cwt? itifiew 
wfaew? ft? am if? m i v*$:v wf?e® 
torotw a miit? am c*rcn, ®i to 
fwentfilte?? wi i?—m* arc?? m 
nfifi? ieul $w®t? uiiti aen am 
TOW I 

4 me?? wti?t«*t« t? TOf®tfiw [ 
wtrotmiti wtf ? ®tl~TOt^® ifew i mwfct 
fiat* torati *1 mtn $?f?ntc® 4 to r 
ill m?< £®f? ?? w?i fl5w i cto 
TO ent m?wi wntfettm mroti wf& mi 
cnito ®t«i?TOi wfti ®tl-TOtl® utn 
witat? ®tnifat? ito ntcwi tow?? 
nelTO route*!? nfiiri ft4ci? a ato 
wm tow, ®tc® am iti, ®i 0*06 fifii- 
ftlf? rorer?? rortu mm rnwii new 
itiro ?c? a, mwli tow? to ftweil 
ml nfiiti ftmi wm weiro-c? tocto 
UTO wro fm to fwwtftlt? i to* 


wen* tw® all tow c?*li nftiti to nt*it 
a:® ntc? i 

crotfofiwtci? ntwwt? to?®: mitwl 
nfwlfti i tow?? lne??fitw? wt??t®?i 
cnitiwt? ?fti w-NPilr w ®ti l*ift- 
®tc»ti ^fTOew to ftftn tok# a ®m 
nt«m cnei,'®! intw naiiti 
wni mfi ®i cwTtf^fnwtn n^?1i 
®mtft cncfl nt«m mi ftr, cn wet $- 
nwt< w mi^ ^-intin-frotH nTOf® 
®mtft n^i wito tow i 

®ti ifw ^1 v a. tow n*mc=l 
nilwi Ftntiti wtw cwjtfsf^wtw? W 

TOtW all C1TO TOTOCTO 

TOntmii n^it^ lain TOititi wt? 
cto TOffti m<srtftwti nftii *fWti 
itroPfimft clew iwnafn n*^ leimn 
stntiti a mtnw mu wm icici, 
TOfti ®til wTOftrii i 

®titm 4wm c®i flwti wirol in 
a, w^iTO cwjtfwfiW ftdPrw nfwc® 
>pifTO, fieii we? iwTOi nTOe^ 
nairn Btntcm it? mi imwtw 
cw\in«r*i mn-iTO nTOc# lenit? ewiw 
we? i it? wma* ewe® ®t? 

^ <tit*i mteii new new mu ®wli 
ftci? toTOi® fiwti ?^i ??wt?, m cutf®- 
fiwta? to m® nfitiTOte? mi-TOeit 
ftmi'fiew w?e? m mm w m f* 
*ift<-ftTOtii ?® uWjmw® mjtftrt 
fiein w?ci m i 

mtnen ml toTOI ici mrocf? fwftil 
mtita? cBtei? ntiei w ml Mi 
TO1TOI 



ferc-iFWtt* stfaRTl« Cflt'flr 

<at «na tow* crochet* ^f3 ttfttrotwi cTOtfa tfTO «rwroffatt 
wrtltwi ^Jtfro, tti—crotfa«ntTOtfa ttfai TO« to* fro i wtffai 
( Phenylalanine ) * fcttntftw (Tyrosine) «rl*[ft¥ TOtlMt iftf-ftwtWI TO fatt 

fro faffr* switwi itw ttti ttti i tou favt rotfti to* «tc^r 
ff'sttf TOtm m f*f«« TOit ,ctrocro wroroPi tfcst «rtftro ntfiitft 
4&ti to TOt* *ifaro TOtcro cto c*t, fro apfctt TOtttfftw <ro-TOi&TO?i 
ct w fafro urn catc’fi # ttro ftro <kh ®t« to fa»ffaTO1 
ntct-TOi ^rwtwi *f« i TOcto fro* croftm *Fta*tw fro* toTO. 
etc* |JW wJtfiwi *Jtfn® wftf to fro* wifa Nrtft »ittl tntfl 
*tt wrtfton njtP»w«f»f« TOttros fw- *fwtreti fro state* fro* *tfiFit 
<arotlt *i-nff« f«fro «rfiFtfc ♦tfanct fwfct to, TOt* *fro *ttfat* to f*wt 
ifig fcMi to tf« «t 4f#TOfa cftsf fcatctHJ ft* ro *tti 
sfttfi *w eft* *ftrc* fanwrifa stctfrof* fror^l w# fro* « t- to. 

Cffa ?jf«3R tfiftn StTOflCTO C&frft 1941 *ftC*1 Neurospora stftf 

cirra «ffr *tro ntw i ^ifatc* fccw to TOttro &*r« ft* f fan fro * TO*ttw* 
«khto or, ««rro *i<« wf* *jtfati n"»tc$fl Tm wftfiwt* to ^wtf 
ewtfnc®* fat-rostfa *pnfV« ftntw* fact* *fast« cm to wtwtf- 
*w wtfap* ** Htt i <1 <prtf *t* ffiitw* i <«* vftfftft wtfrotcro 
to «wi sro *4v of, fat-TOsiftt* to 1958 *ftn ttfats* ftatft sfa* 
♦tti'tffa *"*ct* tjfasrofro ttttctc** iTOtcf c*rtn»i ^fh ^l'® tow i *% 
OtroPl *TWtH« I WWf «Wtf ^f5l <4. *. HJtTOf 

cto ffiw fentw c^rc^ <«3T«rtl*i «fcw firwtoc tcurown nrt«® 1909 ntcw 
’Wt^II C«M c*TTO1 TO <®4tfa Inborn Errors of Metabolism *ftW 

> wnfa fro* «‘.>itfi i to <TfH inn i f^f»f sit to 

TO fa* TOflft* TOPW-ftwtW ffalfiTOfC«l WtWtWI ffftTO CfT, 4lS(W 
(Biochemical genetics) <«t fifCM TO» TOTOft it#lfi¥ faW I 

toitotw f*rt« w ^rwt^ *rtfTO f®f% sit »to *nfarc* tat ffttta*r 
trtT» wtrot. ftwt tti fat itntift* or, w«ft ftftfe sitwltoa wwftt 
TOiTO-ftwt^lm fwt wto to toii i ( croft to trl^t era nfltttty ttef) 

rowlfatf <tTO4ffai roi TO» to * rot ftTO ffatt fw«r, 



663 


3nwfi,i97i] ftiwwirit* atfawn « ciW 

qtrorw «& b*mui fe«>nfa u t f^fSr «j«FR-fiwtc:nr qftit ^ftt 

mft* qftl»R Cq, **fc fa fawq ffjfl qir*q | 

Wtfeq «VV Vtl, *tfiqjV ( Mutant) <ife *H\ c^T, Neurospota-I 

fifsr eft fifqk fcwt* ¥fJir« q<5 qtscqq cw« %qq «rfa**^i *q*tftqi 

*ttw sii i wt* »nr«m ^tfa?* qfqq- wrat \h] itw i few n *flitffe cq, 

cit* qjtPw faq-uR^-faq »n* qi^nioref ^ffefe «otffewi ntw. 

fifti "Wfl* <tqq qirw c«rrqfet^s <<* cq’qtferoftftritq feqtcqq qcqj 4?fe i 
tow fecnqcqflJ qten i ^fsrts fiqq~<i$ cqqi qf* c*Rtfe»WTt»itqtfeq ^qsrtfecqw qfai 



*tfoti wftiiw fqrnwr utoqrci ffe«tcq ^Wm c?w foil ffin tfwi 
tit qi< KTOfri tlitt 'tiftqtw i f*« «rtq*i tim *um cq w c^tfeq <*qq 

Hw*l <€ efttvn Neutospora-I fe*f* qfinl tiff, cft*fk* 4WJflN qwjfe «ftl 
W( ffe*HOTWtt* titif' titfif* fftil <*t CWrtwttitifcq ti** I til tiW 

fqwtftn titiswt faq tiqtiftf ffat* *itf mt wtttor «tfim ftffei- 
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wm mrtftwi ®itfnt® nfm *n, ntnt* 
nrnt msrrtonrtntnto nt®n nton i nt®- 
ntftr® C*fe HTtfHtnl HJtPl® ®it? 

in nfto «rm ®m *n< njtn* 
(Diffusion) famt* HWirH ** mtn *$t® 

Hf mtw ntto nn® nflm wflm 
nr? i *®nt* mntomrtntntln cnnmtcn 
wtfto nf?rn 1st mt^ nrn nt^c^r, ®tm 
r*tf f%#9 ®m fnn-ftffa cn ®n*rtn fto 
nftrn, ®t*t* Inn i msrtowtnrmfcm 
®tnjf®nis nrn «rnf«® to® ntm—(D 
to cnnmtw mrtfew nftaftato* ntm, 
(2) to Hjtfton fcttotflrw nft- 
nf®®to® ntm, (3) to mnttonttof®? 
Hltfnr% (Phenylpyruvic acid) nfinf®® 

to® ntm i *inn mntlwtntntlnm *1 
f®to nrnj cn mtn *nf&c® nfwf®® to® 
to* nitnaFtn ®cn®®f* fan-fnr^ft® 
®n*t|n nt«jfn* «rf#itn ntft® ton *n< 
ton cnmt® *nf5 nltor fan-fntfft® 
*®*tlw* nfintfn to* Imm *®* ton 
nil mi fnffa *n*ton* *®tm ®t*tm* 
cnm Bn *tw ®f* to* i cnnmtw* 

c*FtHtPltCT (Chromosome) *W fan 
(Recessive gene) p nnn mtCTtWtto* 
(Homozygous)* HnThf ntm, ®na m*tto 
*Tt*tnttom cn fifft ®n*to fcfovtfti* 
nfinfto ®m ®t*t* fcnnf® nn ni, ®t* 
mntto*at*tntto fafni ®n*ton* ®®tm 

* mtn <ft** cvtwtrntw* nnn* nrn 
(Locus) nfn nnfan (Alike gene) ntm, 
®m ®tftm cntwtnrttotn (Homozygous) 
m ** t fa® nw«i nfa fann (Different 
gene) <*, ®m «wif mrfrmwton 

(Heterozygous) nan *i i 


Ifal nrn nfittft® to® m ntfam om¬ 
en ten cn*ft nftntei wfar® ntm *nt fa*- 
nfnnti mntowtntnto mntointtofaf 
HTtfnr®® nftn® nn i etrifantfafi* *t 
$*f3 nrftf nrv n*tf*® m <ant nflmrn 
«fatm* nft® cn® nlc® fn<* **, nt*t *fa 
nnmrl ntntsft* niton ®swtnn ®*i ntn i 
cn nrf#n «wtcn <n$ w cnm ntn, ®t*tm 
mntomtofnlfmi mt$ (Phenylke^ 
tonuria nwn pku) nni m cntnfen 
nfn t^nt^ncn^tfn^fnni i c?ntln- 
cncfetfafcfnni cnt%n ntw ®rn® ntnfnn 
® ^nfto nfnn^gn nnntn/ ntntnn®: 
cntrn cnt^ ^-r-trn nnc«r cnt?i 
ntm ^f?t^r® ntm nt, ntm ntcnn 
cnt^tntn ntm i 

cnttn jn nrlntm nr«n nn ®nt nfkre B 
*n ntm i 

Htntrnn cnnmtm mnttwitntntlrnn 
n® iJt^rntfnn ntn ®n(5 entfnrni HTtfn® i 
nri «mntn ^rnn nfhtfl cn, mntto- 
Hitntnto to® fet^mtfnn fenm n^r® 
ntm nnm ntmn cntoni ntmm Htnm to 
nt^si ntfn i fctontfnn f^r«w ftm-fni^Pf® 
®n®tlmn ntnjrn Htnttnn cnrn sts ®tm 
fern nfnr® ntm i <tnn®: ^tlmtPrn cnn- 
mtcnn c«rt(5m nfii® nr® ntm i fn£tr» 
fetlmtrnn nttnm® gjtc«n ®tmtf®mn 
nfn® ftfnni ntlnm® nirntn ntofim 

(Thyroxine) SrmtmKttmtntto 

(Triodothyronine) tortfa ®m I Htntmfl 
•cnrgn fnntmi (Metabolism) In* 
nnrntmi ®|f (4 m- 
®nt ntntu ^nfiif ® ntnfn® fnntrn 
®fn? <twt*f^hi i fn Htntrn* cnnrntm* 
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cvttwtewftw www wwtei «w faw cc 
wtor, 'www 'atfi cwoii srrctwwfa fcwfafc* 
wtwtil wttior® wiariw foitw wfit® 
*ttor wi, wt«i b fwwifw wtaww 
•Ttttrfti tfwwtfcw fowta ¥fawti wi 
W& wflll Cffl ¥Ol Genetic goitrous 
cretinism citlWW *?!& 111 cit^l 
frftf « wtwfww «rwc¥n c?wi cwi <nw< 

WftlOTS IJlWI %W ^ ^51 Wtl I 

¥$li¥: fcfoitfww 

CW'wrtwWTtWfttfrw (Dihydroxyphenylala- 
nine) *tflt® wtOT «W fcgl <S?ltl 
rcw¥®fw wftor cnw nW« cwwtfwcw 
(Melanin) Wfl*T® WfI CWWtftw nfc 

rtwtari v, gw * cstcw nt'sfl wtn 

*¥WlVl 4*1 f«fW aa fet$CltfwWC¥ 

wtfc^tfaarwt^writwtwtftw nfii* *fiwti 
wFWtfcw wfc wfwii arc <aw* rtwwww 

CWWtftw WWF *$U Wtl I 

cwwtPiw whiter* cwcn citcw wi wtfow 
rctwtarc i®. gw « estew cwtw n v 
wi, *cw wjtwtof cm wtii cw wjfarc 
c!« w«n«fw cwwi cww, s&twttwf wtwsi 
rrtwlwan wfw ww< <4 cwfwcw wjtwfwfwiFw 
(Albinism) WWI V I 

CW%I rtn fcftntfww wfioftw 
cwirwtiw wtr fe^ntworc war wc«r*tlw- 
ett-mto «rw * wfttftwpr fwtfwtw 
wfti* v i fai kfoilfww wl wfinfa wt« 
¥W reww^fr <«wwftw wtufw* 4faFiti 
wtiftwr i 4f#it*fwi 4WW wtttn 
▼w «rjfititotfirr¥wftw*rt**f¥* rrtfw® 

(Parahydrosyphenylpyruvic acid) 

fwtfhi ntti w^csn ®t*it*a?tfwcwrcttw- 

(Dibydroxyphenyl- 

5 * 


pyruvic acid) I rtwtm CWtfWtCW WWW 

wfurtw 4*a fww tt wtef, wsww fwfwk 
wtlcwi rwtew > fwwtw wftanr 
c^trwrcwrctewwf^fef ntfw* rt* wfiwfw* 
n wi r m cwwtftw &fi cw^i wflwttw 
wfwt'® wtev *w< war wr*r nfwwtw frt* • 
cwtfwwe ewew wfwwi wtew i ^115 rfwftv 
wwH cw wTft'w wftsfcww wfw^ *ft«s1wfi, 
^st^tew l»i^wtcwtfnw (Tyronosis) CWt% 
wwi V I ^rttwtcwtfww CWt^fl 'W?f>g fwcww 
^W^IJ cwwi WtW W1 I wifapitWWJWW 

W<f« CWtCWtC'WwjSfw^ rrifw® (Homo- 
gentisic acid) fcwwtfa WW, ff® <«¥:«rt?1 

«rn fifw hh-iaw fwflri *w- 

«ftlw ^«wt^ V W11 ¥CW cwtcwri¥w(3fw¥ 
*wTtfw® cwfwwjtw^twjtrwfSw ^Ttfwc® 
(Maleylacetoacetic aciJ) Wfflwfw^ 
ntt* wi f citcwtcsRfSfw* rjtPr® 

CWICWtCW WtC¥l <s$ cw^l nftwtw 

CWtC*ltC«fw|51W¥ r tfw®£¥ ¥IfW¥f*ri?W« 
(Alkapton) WWl V I CW 8 ! Wf<Wh ¥UtW- 

wtwl?w cw Wjfrw mrtw nt'SWl Wtl, ®t*tC¥ 
wutwwtwc^tfw^fwii cvt% wwi v *w< 

CWtWC¥ WtWWtWciJtfw^ftli (Alkapton¬ 
uria) wwi wfcn wtew i rrtwwtwc&tfwfefiiii 
CW%¥ fsft® ¥11 w W/tWtll 
¥tww cw wjfr ^ ewten «rtrt¥ if, 
¥titw mizw «if® w^t wfwrw^ 
cwwl wrtew cw, ^ fitqirww rrtwwtwta 
wt^teww w**ncKrtfwwtw wxw 
l^wi «tQtcww k w3cw w3ti w^jr, wtwt^t ¥ 
wfmew wt? ¥tcwi whi wtlc^ci i 
wtwtsin^: cut^i ¥¥ eftw U*mi cwwi 

wtl wi, f¥i wiw wtfowti war war rjtw- 
¥twta ww’lcww wt^twrw^® 
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m—*tf, ft* f 4Jtfix4 ifm itu m 
ift* ftx* <1 mitifa it? *txii ifn 
1ft* I ¥114 f«IW if TO 1X¥1 Fibrous 
tissue 4 tf?tX1* itll 4<X1 (Sclera) 
Iff Clll It? I 

fcnf*lv 4tcit54 ifw fn hi 

itfxro or, ffl utfixii 4itfix®* 


fiifx** ni *• *rfei in ^ fintx** ixi 
f*R-ffX#Pt4 4*4 Ifftff 4f#*t«fa 
Ffnt* to c*tf i<ft* fit iln frtittff 
c?xi ci ftf«* c*ti« fciTOt 4*tl it*— 
•tu iuf fiim i iurn oni 4»tt 
•Ttffxii frrtPrwfff e*if« TOTfitf 
4xit«ri i 






ffft l WHOM $Mi% T®ft# 
fUTOtf 

fflfiut4 ®l* ftws fi. If* 
§ti 4 dowries* iTtH i"lx# i*f& 

^JW 14ltf Ilftf*f4 *X*XflI It* if 
I4it? 4itfto W 4Jti1ftiH5-ia 
tftwi *fiffr nt¥t* 4flitf iff ftmf- 
•tf ic* Wei i 3 ?* fwtft nxi itxiftp 
•i **xi i 

4tClf**t* ftBr-ffWfalWl 1X1J 4ltl 
•If If* ixixif ci, citoiln ci iff 
4f inxi, 4tffr» ftfl ffi to*# *• 
4ii $i*r ci ii lititxi fdf, cif 
iif fli Iff 4lf* fll i 

4tf? ^ ClX* ci f?l Cl Iff Iff CfflCI 
1Xlff1,4tC¥* HIT 4t*f >1 life ftff 

•nPtl *x«f i 

•Jtftiftflu fiiffitiin citni ijwti- 
fifft fiwtit ®l* Iff wtfli futf fiwtf 
• fftftl Tit* ff«$i cfWMf 1WV 

•ft* $t* i«i ncfxn .utiji fx* 

fW I ttf 4 I'fffft «?$ I’lcf 4lfl4 

ff—lfl 111* Iff ClVfiSfiftf* 


•1* 4ft1 •i f* tf¥, IX* 4tf1XI 

4t*f •t'QStl 1X1 $tf 1*ft 1X1 1C? I 
fff «f* If** 1X4, 1Jft1tX11-15-41 
•flltafal Cl fcft? fljlftlt 4Hftf 

*titf, cif • *fPrit iff toi *6 
** fl} W I!®* lltffXI Ifl 4f • 
’jfllf* itfl It^l fflftl Cl TOI Iftfl 
•t *X*ftl,^ft11 1X1J 41plf 'f Cif 
W9 4*lxff llfVl lltlHBtlfH 4tf 
If it* 41f*1 f XlXfl I Iftftlft*^ C®ff« 
ff f C«f*Fl 4t*lf 1 <ftf* fff* Cff % lt 
lit • •Ttxmtfl Itfu lltft* fWW 
fX*1 I llf ^ftff 1ltf1*~ 

Itfl if 411 >1 lltfl Tic# CfFTOPf 

4^T1'ftX1 Wtl TOlf 11*1 If ff» 'ff 11 

Cl ?ffi f 1J 1^4? fCliff. H fcf* ififfti 
Cl 111 4f 4tlf%* 1X4. 41111 if" 
*14 « 1^X1* ln« HlWtfttf 4«f I 
41141^ 4 tfCI* Ivifl fid 
If* llftl 1X1 1X114 flCff f 
ixfxi inuxixif, ^ffti* 1X1J flf'^ 
*W4f flflffl^l tt*nf*4,4fi4iti 
fiti fti# fix! r itf W 
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Itl ’friar, ifr Tit* i*t* 

wti sffcni ijtui it® ntn i 

®fr* fc** am ci, aiK-fawtta* faati* 
iw <w \ wrtntm rartfsatca* 
itftrij rar tic* ca w ®ai n*f*\w 
mri, ci* 111 wwra in i* iwatca* 
iti** *nn i 

citfctfjfcwfn ®** fcfa ait® csnm 
ci, itrw fa ^f5-*r citfc an 
wfo 4*ai carl \<t*ita aafatn* wifi 
n ITtri If clfitit* lift fiat* 
a$'n* wi itil ic? i cita if®%n an 
n ai iti in ®t* nfacatn* w«i arts 
citrafcti i cwtf®:iit<-faBtca* fan w*- 
itn ciVfti citwfcti (wr1;jit* catcifcti) 
miti* wcw wtfa <«1* n ai iti 

wti farti iftitci it?r® anti i i* w 
cufiw uti aititn a%* it? w 
fa®® 5 an at* i 4*t* *wsm* if 
fcitftn ^ w liti «ni tun 
ii to in in > w ®ar*ari cit*- 
awif* w»tw to witwfiw n i 

i*? fcf* am ca, Ufa tn ca 
fti, ®tca* in atf clci fat$fa® ^ atcl* 
Ti* at*f in <* in feww n 

in atllaf c®ci cwnr afa® in 

at* l ci wfail ifa* ci<* ®t*i $w® 
icafin, ®t*i ®t** toatffa in to I 
iff citi aw <* in atci* a® mi 
it*i to faati it*,®n ®t* wfai* 
ifa to m wcil Cltl 111 * ItCl 

wtitw lift aw* wfai$ ifw ^a «rai 
If HI 

nr* $ww at^itatfa wtnatti* wt** 
ffiiltci cfcn cat in wrto* iw to 
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ifm i* l ®fr* fefir* it®, Sla ci wfaw® 
«nn, ww to* icw to*cacita*ii 
ti* n fa, it* in *nn citi wfafti 
ita*i i fafa ana ci, wH* wtfirw ca 
in to* mfn, wfn* iraj <* ujifs 
itw* wtie c*n ann i <* 5tn* nfa- 
i^^t* fafi* ar* iki* ii fentiti *nri i 
®** fcf* am, ^rfin »iit«itra 
'tt** l ®ca falfautw flH cwJtfifWf^ 
i** *t\*\ mtit* «tt*cw «tii 

<«* wtwti ficaficii t ®t*n* fsfi* < 1 * 
fmlB fan icaam ic*a i 

*t Ww fiitn iiniw 

wflurw wn fta nwi wtira, in 
lalfa nw, cwfi« itnin at?r f*itra if*- 
wjw lan* itifw« cam *ca i wti in 
wtw to* wfi fan ca ww it^titfw* wti 
wcaiatfa w*tH matcai wtwtwt.*tfl- 
wiw aar** itnw wiatf, ifawnrl* cm 
ca iiwt* ^ in, ci* wr*« utata 
in i 

wtcifait* lan* atari* nui fia fia* 
carr? itcwi iwi in itati *f* in 
aan* itiwci catat* cm in, cititw 
*til in, ci wi*i iiwi in iftfanri i 
itnfflit* cifautc'®* cai*ifwrii 
afalcaail a?Jca* nw-faasfa’f ®^* cwf^sw 
i. f®fa*ti aac** itiw nwitw f*itn 
aja*t* i*i at* fa at, ci fain l*Wi ir* 
mm i fsfa ifaii ^ntn ^tutiVr ifam 
wfr in wajtw ifn* in irw* aan 
lan* iticw* ^fi w w? fiPm latfa 
iwn ittnm i wartw itwaw* iw fai 
iftata. i f®t« f*t*t »wi. 
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feprtft *rt»r « 1%¥Jt*iP[it*f ¥*$vki 
-fstsi 8,16 *24 vt»Mvt« «wrw 
*t«tw ’•n £ wt w *rcw critwi 
vnfvvi 

wwcOTti c*r«ri cmi, <foi« tWcti 
nftvtm $*Hf* i^i *rf**rM v*r «rt¥OT 
vtn vi «w vw f*r i «*«* vtow* vtft 
CTtV 4fvw'vi wf^i 4^ <ft*TJ 

aum tot ^stnni hrf*v 'ssr* ?t»i *fti f*n 
vftnii Ttrr* *hot, vty fcvjtfir *rift¥i vw 
owi vwwi w vtrrj* cvt* i**i 
fav*r 4fofapiti 4*11*1 ^ w v *fw c*rw* 
cm ’■Kcft *ft«fl vts ft i 
vfrs f®ft*t*j *mtv totot* ct, *rwn 
vtwnr tvvs 8 ivtvt ^pt *nrw «r«rw 
Tiro crsn wrs *rtw i 4rs cvfa iv*i 
vfa vrt* wHn wfc i 

cvw ffcfvw OTtfewfc ^feftiWi 
fefvvfl-ftTfa 4tvtc®fti aTOvtit SftiWI 
cm * VtVJiTl, OTt*Wt»l 'e «W Wtv 

vwintirrw 4wti stfaw *tfc«**r, *ffl 
cvfaOTt* •fvttf-vWuftv vw- 

*vm TOrtOT rttv*t»i ftwm 4vl5 
vrtvft w «itftvt5 ftvci* i $tm 
voti, fttiwvt* C5rt4*rtc4« m cm vt^v 
v*\ vsii v$*r *tvfo|3 OTtfrnifr Ifcft- 
irw *? iv wti«rfati *r*tofo 
vwwi 


Pm-’uvi 4*< toI* vtOTti c*rtn*ttv ** 
vwts wiv celt BtvtOTt w, vtii vfvwi 
fe«ra 4vti ^ *1%** i 4 ot 

v^w vton& vfe vs, <si vi i airs 
«rfovOTi« vfo i ncwit? vvtrv 
arcv vt*tt it* a. Tfofira *rtvti cnt^T’n 
■iftai <izv ftrwiw vfsv* i 

*rt«ifav vtw 4&i c«r«rt cnw—w w 
OTtvcv cnt»Rtc*n*KV vtv v«v vi* 
Stsi ve sH 4^ c*fcfe? «rt»mta rstc<f*n 

«tit?i cntwtwi msr ^nw $ ?*> 
?tf% ^tw, TOT m m I 

4ftftws sTi»*ipnil, *w cnOT- 

*it*i«rt^5 cstn cartT m\ 

4f«W«fT ^J^tf Tt»l 4f«W«ff 

TOT1, OTt^OT Tf^CTJ 

4t*n i *rtc?tT, TrtntrtrtOTT c*r wi- 
wi Tsrs ntr« i «iot¥ ctotI 
« >wtf ¥11 Trt I «ti TWI 4tOT <nt»int*i 
firom 4C¥ fiOTi ^*rtfsfars ntCTi *fjt®, 
stn «st^r® 4f f« i 

TO'qtOT cntfrci^ OTt<wt»i 

T*ltiti W4T18 W 4gi 

^*rt*r*r TifT i 4^ isf5 nft*iti ti f*rw 

bfi I 4^ TV rr*TCT 4OTT^1 ^i*l BPtOTOTi 
TS I 4^ iv|5 W ¥Ci TtOT VtntOTl 
*5, W OTt»l*rtCVi 4t«itv 4C*rT TC*1 
ntv I Tti TOT VtllOTtOTi TWti« 
4TSR 4tVOT »Ni m Ttv TiCT *TtOT 
4*K TtC® Ttl VtOTHf CTft Tfv vi «ti t 



TOF-tota « n'sitw-f^'sat^ 


f^f^f*! it** to *ltf ia<4f-4¥t 
•ifiata, atwa atar atca toftiirt *f 
fafaf wi «ma wuf *tfaata 
to ’tft® aa ff-fft aat* fta 
ft fitroto ca tof=r, fti ata 
*Wl fltf-tot* I atfHtt* flltWl 
f twtwta ton am ft aata-toftai 

«if» ftf « aatf-toto toa 

a**tc$i 

arflMrroi f wtw «rt^ caw atscia 
Itfa-atfe f ftsta-ajaita T*(f f«a i 
ataa acai atatfa a to ca cntii^ to- 
artnsc ton atoa ft catfm toaa 
ftf*l aftH ftffo f fta, C*T atatfwf 
fHWlfo « ftta-^fatcf fanai fta, 
»rtartfw^ «rf^t=f « «rf«t fttaa 
atatfff TflJ * tofo tefa fta I aatf- 
tota atataa ft «rfot ftatf totfaf 
*t«w) to faaarttaa net totftf 
mf*a «rtatn fta i 

«rfft itaawtt nm itaawtti at? 
ntoftf aatatfrfta toatu fta, f?aa 
aatf-tottaa *57 toa can am atacaa 
ft enttor to ai aat?aa?tc? 
(Socialness) to fill ft catta? 

tow efta? w taa to fta 
atoi ?ar? aatar-totto *1 
cattaa iito* arfot awac? 
afw # fowl a? fata atantfoa 
toUff toat to-wfttf totfaf 


*t??t to aitaji fai * ?ato fate? 
a*n a* aata-fawfa i 
atacaa aatfii ata at* aaata «taw 
atata ata ca f?t n*tt?a ft ftai 
cat *alt?a aw atCf^ai (Organisation), 
«ftoa (Institution), faWMi fta f 
fttaa «W fia totnft ataaartfaa 
«?taaatataa «rcsti i aranwita ata; 
*wjk* a a 4fot ataa-tft a 
fitw-totatai ft aatcarat tofft? 
anflrta ?taa—totta ftf araatf toa- 
atataa at? nta^ftf aatatto fatal 
a?fata aata-toatf avata-nfoaftit at 
catoft?t fa«ta aai cats ntca, ai 
ataacatita faf*i atai « f fffata ^to 
fti ftwtf fa to ta taa atata, fl 
ataacnt$la >itacat ata ff a*ja 
a«atf f flftw ft fta i *aff-fawta 
arataai f» fta fatoa fat«a fir 
catfTOP «tftto fta, ai ai fiw 
fattwi TOtaataa afa aa i aatf-tottaa 
wta « won tna f«fa fta^ ftf 
i or aatoaatif, fatfwft f faitiaat 
*tf*fl¥ (Welfare-planners) 1 

^atf-totcaa ntifra ca aacffftca* 
«i awn i) araata »f*ra « awai, 2> 
fmta-tota, 3) ita-ftfff (Demo¬ 
graphy), 4) nfaata, 5) ataft* wtf 

aatftot*r. 6) fstotto fiw ’ratf- 

fawta, 7) ntatto frotwa ftfarff, 
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8) C*M1 S^ft* SStg-fa«fS, 9) Stf fclfag 
gstw-fawts, io) gtfggss wl#. 11) fiftstl 
*rstg-fawts, 12) ststfag fajvn, 13) 
nt*rtfifv ssvg, 14) stsifag gsfsgts, 
15) gstg^tfag SgStS, 16) ftgfgts 
sstsr-fasits, 17) wUx wfa sstg-fawts, 
18) ftft* sstg-fa*»ts, 19) gfacss 
gstg*fa»ts. 20) grfs sstg-fa«ts, 21) 
gar cstSis sstg-fawts «rgfa i 

fcnftfcg srngfiKg cs cw\ sst«r- 
fanfcss 4sc&ffri gfagts gttg ss, 
swtw faseis scst* ggfiis fgg fag 
mg% g* i fcstgsssgn s<sts ®tss * 
gsss famlS scstfa»ts, sti-fs®ts * 
•Ufag-fawtcss ggg'g gs i stitf i nst*- 
fawtws ftgts css scstfawts * *«j-fawfess 
gor ggtgfatcs gfas g*st* ^ess sror 
shtcssi fctsi t5 sfo i 

*rotw-fawtOT gtf ft ? 

ststfag fans ns «rst=f gts fgstcs 
faesfira i 3 Tstc«m f fin *rftstfcss wra 45 
stfii gs <A 1 *i gssrs firm nfw 
<s*f& gtw wit, gggs stssgtfos s*rft- 
iitum mw gstgc* sgi gsi1 cs* gc» 
gstw fare cs sfsstfs gw, si 
«rafass sts—cs* ifW 4 css gw, 
gss sti sfa* *1 cstg fats * sts 
guts 1 *!* sj fa, si fatgs ssi ^s ssss 
firsts stfsri ssts*fawts cs* ststfas 
fitftits* ggsgts sis, si cm* sgs 
«rfakttss if css si ^sificss stgtsj 
Sts *nsi ssttgs fafsn wts gfr 

sts 1 ** ggsstcss $n* fsfs sts* 

* * 

ft gi gfstfgs «tsi si ststfas s\fa I 


stssgtfa* sfvs sftss *rtt# Rfass 
StS <W Sts fafas sssfsst STfC* 
srfWsnts sts sts* <«* fanttss sts 
stss-fawts 1 sstss, ssKftsfs snfastss 
or csss nsftttts «w safststcss 
sistfa, sstg-fanftss sifaftts* cs* 
sssstssssts ss< fafa* stsstStfl gW 
sis fsfss ssntfs 1 

faw ggtg-ftwfa's smtfas 
snrtsr-ftwtsi 

fitfsjg faattss* csss gte fas sirs— 
4 g (5 fssi f?g * f*rsl 8 srsgtfsg ffg, 
jfstg-fswtcss* csl sss gfi fag fteg 1 
fs»s> faafess *r< gcsl wfess ngssfs 1 
<4 wfess stss srsstess facs gs cs^t 
sgs cs*si gs si 1 stss-fawts gw 
stgess ^ssfas si stss ftscss sisgtfag 
sssi sstgsm sresr hwtfag wtess 
*rgsstsi «*ggs sstg-fswts't sss sst- 
sts’tcss ststfag sis faftsts 

gess, fsfs sss gess fasg sstw- 
fawfst ft» sss fsfs faiftsts gess*- 
fastes sstst^tess SCSI WSSfafitSSSI 

tfs gsi sts, sss fsfa goss sstg- 
fawts*^ I 

Jists-fawtcss f«rj *cgs csegg ssfs 
spsent^ls ggjtsstscss ^nts fas gsi, 
«rgffr ssrsr-fawiess stfis csft few gs 
c^i «fgft sstg-fawtess firsts gtw 
sstc«rs gs’fis 1 

sjsgtfag sstw>fawrcss gtegs egg 
CSS eseg CSW, SStf eseg ssftw, 
g^gft CStf S^fac* ggfa gsi Cgts* 
gg escss Ststfag Wl gw CSS CStg 
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W*i 1971 ] 

gt ®i c¥fa* *¥fe ftwi mM 
C?Wf TOtfa¥ *N C¥C1I WWT 
*fatfa¥ toi ®t* ire ntcfl i fa® ¥i 
TOJ ¥'®¥*fa TOtf*¥ ^arari ®rfti, ®i 
’to crofe *nf; cw-gww to cto 
tf*¥ ef^fa *n ci TOifa¥ wfa few 
w. ®i to orwi crofe 4f i 

45% TO4-fi«TO TOtfw® wire 
sfe wtd <®h ¥ii iti—(l) TOtfa® 
TOI. (2) TOt%¥ X^tov 
®to i 4W c«f%t® mwtf* w faw- 
toi, wiww, 4TOi. 
sfafa® fanW, 4®, fa*® qfa® « *r^ 

TO11 ¥$<tfW ¥fdl TO W TO**r 

d*i1 fefc®, ¥1 f:»« fenroflfr. ¥rtnt*ii- 
¥tit ¥ 4Wnf®¥tit; to fa 
¥*c® to. ®t nifac® ¥iti TOtu, 
n wri cro Pm ^wtffcw ¥iw 
qfaft® tp4i® i wfafec® 

iTOtft ¥W¥t WMjftifa ^fa\ 

TO¥Cl s lll 

fasti arte® 4®^% gi fa®, 151 , 
itit « artro® feifaTO®, tfg-wti 
TOffa, fro-wti TOrt® 4®ffai *fe 
®® cro **fatit « niTOit* grt®¥tw 
tow ¥ii gi to tow cgTOtro* 
ftt¥ TO C*TW gl, TOI 4¥Wfe TOtft* 
fa® Jfa | 

TOn TOtCTi cm ijigtfi® wtw- 
%»ft*H fat¥ <(5 Cl*l TO CTO1 ¥1 fa I 
®^®tC® 4 ® ¥C 1 ¥ 1 TO 1 TOT fag fag 
TO! erffW flCTOtd TO fTOTO. W 
ftlfa® Council for Social Development 
1 Delhi School of Social Work, TOC® 
Tata Institute of Social Science, 


¥fa¥t®tl « TO«WtitC¥ Indian Institute 
of Business Management, ¥fa¥t®fl 
Statistical Institute, gtlgltTO National 
Institut of Community Development, 
’ttfotC® Anugraha Narayan Sinha 
Institute of Social Science, TOftC® 
Institute of Social Science, CgfMVflP* 
Institute of Social Science & Applied 
Anthropology 4*fa I *gt¥t¥ ffa¥t«1 
fitftwlTOa Wt¥®t%¥ ®®¥ faW ¥ 
TO'® 4®¥tn® Anthropological Survey 
of India-i 4gt4*1%¥ 5®¥ fa*t4 

45 % g®i®Hi®TO® fm faiwtn 
5te*it® ¥mg® 1 

fa® 4t®tWl CTOl TOtll TOt®¥ 
¥W *(g® vtl TOtfaf¥ faltdl ¥CW 
TOf'Stt^f ®tc^l few fafel 
H TOtlTOI ¥W ®11 ifa fe’lfafe®' 
WtgF-ftwftW faC¥ TOl 
¥C1^ « ¥tfa faCTO TOU 
TOtfar* toi nst^rtwi ®cw 
Jfrttfaf flftfw WtTO TO ¥fa* TO 
TOTO iw w®t®rw1i¥ wtfc® 
TOuwi TOii totoci wTO? ¥ir® 
TO TOi 1 

¥far 

TOC¥ *TTOrCWtgJ!¥ ¥t¥C¥ ¥ 45% 
WtW-ftTOC¥ ¥¥ C4^5[V ¥1111 ^felfe 
fetwc® «rfau ¥¥, *f®fa fa® fat 1 »ntw 

C®ltl 45t® TO gt«n «ltltfa¥ ¥ttlf TO 

J lg?¥ffa®1 ¥11, ¥1 ftoMI ¥11 C¥t=l¥ 

11 Wifa fa<fl1 sill W¥ TOPPrffal 
♦tW® ¥TO Ufagt®' TO Wfaf‘fawtCW 
4 ®fa 11 fadim wiwi far® ntci®, 
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cm*** <1 *rwt? ftr® TO* 
*i i TOctTO nftf-ftwtw* ** m 
%m to to i 

ftTO* CTO a « SRptfl «f*-nfi(¥l 
Rtop, «ti* to* *ni to* c*ro* 
n*t**tf^* fam fro ct<i c»ro 
nt«<i ffo i A n< mt* toj tvt 
wftt mil TOTO* 

cVhf®r<aFh» jjsi^i, f-iTO<<*t* wi, 
’Ttftfar* cR%Nw faTO I TO¥- 
*Ri w mi »rct«F-fa®rt4fair* <ftf 
t< fa *d i croft cm $t*i 
*k*i *i*TO to* ^cau 
*wtf *ft*, <1 <§tor* fonfft* «R?>r<itH 
fm<TO arfftf? to i 

fifoi ^*1* <Rtw-ftnr^ 

*lt*mt«F ftwtfN Ttfi* X* ^ C*|^- 
TO #tf ^5 I W\*f- 

fwtffa fftfl **fm cm 5i<tw«c?fl 
ffTO <1 **!t^"iqt <Tfv 
(Technician) ffTO, cm TOftf ff TO 
*fW fftfl TO1 *lTO* *T®T ffTOI 
«rf^lB ^f**tl «*c* m c<t* *rn< <j<* 
TO* *FTM*wf*tc* <fc|5 fftft* 
WW *TO TO I 

fcwtfo* faTO *wtw-ffwf$ 

frwfft* f*TO 

*^*j toi »ntw * TOm cto *s*i*, 
TOfa* <tni* fwttw TO<Mi 
ftti «ifi*t* wi «At w 
(Wftu *rtro* nrttfipf fcifa* iitTO- 


wi nTO’ftwt^hrt A to TOm 
*rf*tv ¥ir» TO*—wtfo, *tfoiv 

*ft<¥T <Tff% *nt# Cf Rfflf <Tt *11 
RtTO* *t<T RtCf, «tl W ftw I 

«fTOlt% ftfJCT 

frwt<\ ffTO ’Htw-ftwtffa Rf«* 
TO 99 *6<j TO, *t*tf«f* *tfa fafaR 
ftfJW *WtTOfy* S*f* *11 I 

tem% c**to*, fa-ww ntTOrTOftf* 
*? <? *Wro< * >rTO“ 

ftwtffa ntftflr* TO* *r?l ¥W l 
TOfc «?tfW *i<tar< <^TO « 
f «Pi f5rfti TOf i 
fc?tTOm> w *rw¥ti\ 

<j<ft*f¥ tor a, ‘fiitrofttf TOfl 

<^TO cto TOrw® to*, 

to 4$ <t?«n to c« 

C<, <^<t< ftlt»IUlf*Hi ^fR»! 

*RtW< TO tef« ¥Wtl TO* *t 
fTOr ^*R toI TO¥ TO* <1 
m* TO ¥f 5 frs TO I f¥f 

41% TO< RITOtft TO <Wf Cf, 'TOll 
TOtWl ftlrtWI «ffiR TO^ "HftKI* TO 
f«r< TO*T< WI C<C¥ ^¥ TOI^ 
cn-r ¥to< i A *tw <if*{5 
<tcw wot 9i ivfki fnit« btfk iv\ 
TO* <i ufifciw *Rt«r »iTO TOTOTO 
to i <?, A wfmt* TOtm 

TOtfw? atsRt? <t*i >rtc# <iKji mi 
’tTOj to, ft* toj TOtm n*<^ I* <i 
f<R <to w *t>r ¥*CI to i 

nftsrstfff *fmt% cTO f*TO 
^f^s* *TOl ¥TO* THt#* RtTO* 
TOt¥*rt¥ TO I atfafs ftftfirf ftf^i* 
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toi ^^-4^15 «fmt% i itittii 
44t* 444* n*(tflT“f^«t^tC¥ 9t4tftl 

fllttt *tf4^ f4t*t4t*4 4444141 
C4if>,4l C4*n *tu* *tt*smr cwmau 
c44tc4 c*t4* c^t=T« ito, fa-ti*: m- 
iti*^ * ftici 

fe*fn«4tti4 fen* ic4i f«g i 

49t<4-faai4\ « TOlfiatStari itcnfe44 
fail to ittifinpti 4i4i55 

fastlfaltl (Supreme Court) fqiq 
TOfal C4, T8$t*9 fwfal’Oft "iWtWtCT 
144t4 (Segregated schools are in¬ 
herently unequal) I *tltVl «ltC4ft4tl 
SJWttll Desegregation movement-44 
4S$4t9 ITOWi »l4tW-ft»tftf ®f«4l4t%4 
fe*ti «fs»j9*tt4 44< c*& itt'it'H 

to* Mn w w* i 
mfa* * itfitfir? mt«r-ftwt^ 

f4Wt4t ft4tl4 44t9-ft®t^l *^4T 
4t4lft9 4*lft fofa 111 I 4jft« * 

=ft«rf%4F *TOt«r-f4srtfto *c»n 
44tMT ^t* JJflT * ftfft C4*I1 41< C*ft 
4*lfa *it»pr 4H * ^wt* ftn nt44 ntt4i i 
ufv fwtri *ti u *t*ri 4^ 44 

’ifalfa* 4^fal *4*4*1 (Workability) 0 
*t9J*tt* (Desirability) itfttl C*t4l * 
*H1 

4t»lflf ftntCl >T*lt#-f4Wt^4 4^41 

nm *ntw c4 44 9 &C 9 , *ti *tn 

C*fa4tl ftr«f $t*rt9**1 * 11 , 9t9tfa* 

TOtl « felftl 4 t tt«f *ntf»1 *11 « C*t4« 
*t*1 *tt*t 4t4tft* fe*l*lf* *H I 

’TltW-ftwtfl 444 fiat^l jfifl 14“ 
*144 TO4, ^49 faft 491* *ftTO4 41 C4, 
6 


fawn 41 font's* ift ft«t4* 

*tt* *f*¥tlf ft 91, ft f fn «1 f^ftl ftft 

$14 ftl* 4*t9* 49C* *ttlt44 C4, 4l 44 
ft*4C4 ft 1*4 iftfaltl 91C4 I 
foTO 44t4-f4at^ 4«*1 444 4¥ 
Itltft* ^ftl ft«41 fit* *ttC44, 41 *lt«1 
falt^-fltTOl tfltf fltt'® *Ttlt9 41 ^ 
Wf ■* ^C44 4491 ^^SC 4 ! 4t4t4J 44C4 I 
ft« ^4Wtf44f f44tS4 f«f4 4^44^ ^*1^*1 
^4C9 *1t4t44 41 C4, C4tt44 4^ f4t«H *ft31 
41 *ft5Sh¥ ft 444 44tt$4 41 4tift 

4**4 ^4C4 ft4t?“ftt4|4 44914 ^14 fC4 
41, 41 4t4ffl4 ft4tC4 9t4 414F 4*l1 %4 
*\ys i f?4tC4 44l«r-f«at4\ f4U8i 

C44tC^5 *TfC44 C4, ^ C444 « 

mt4 44tC«f4 *fC4F 4«f*!4f4T 44 1 ft« 
44tt«f4 4Nfi^ * 4®T ft4ft4 44t«f- 
4^41 414 1 , 4^ 4t44- 

44ftW ^ftC4 C4«41 I 

4 ^ ftft «( 4 1 8 f 4 ft 4 <141 4114 T- 
554154 ( 55 ?, C4f®«, o^fta «rtaf4 

f4C9 4tW41 fts <lftfe 44tl- 

f 4 ®t 4 fa«F 444 ff 4 H 14444 *C 4 , 

4 IC® f®ft 4 t 4 tftff 4 )ft 4 3 C 4 J 4 4 Jt 4 t'® 

41 415ct ^i4p9m4if*r ! ® 44t4r-f4ar4*l i 

4Nf4f ^t45 *ltC44 I 44t4-f4at^4 
4| fell ^f44*1 14441:44 ?C4 44f»1 44tCW 
444 fa4 114C4, 444 44tt4f4 TO 44t*- 
f4Wt4^ C4 4t4tf«f^ 4lftt4F ^tt^WI 9ll 
414 m44, C»ft *Tt4tft4 t 4*lft^ 44tC«f5 *lt4 5 
4$tf4* «« « 49441 4tl f4t4f&9 * 1 * \ 

4s»rt^t 4 ufv ft?itw »wtir-ftwi^ 

^TO'ftwt^II 444 C4t4 Wf! 419tm 
ftft« fe«4\*l¥ ( 41 JV 4tC4 3 , 944j 
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Stcwi «r<rt=r ?ft*t toi <ri% wtw-ftwfti 
ft»TOi «nj¥» nwtw-ftwt^* ¥<fw 
wm w? *t* toi, ’rtwtftr* 

3?&c¥ w4cto «rc9t5f m i torfeiropr, 
ftlfiTOrw ¥<JtTO* cw*rc *&j wfats- 
*ivt&i wtww wtfpnfit * toc* Pwi 
cw«n ftwftTOtw ¥tf*TO* 
toi «wt*f¥ *1 toto* *m * ^rtwfc* 
cro m * c*rci ¥« f itw towtft* ¥*Jt*f* 
ftwwcwwtMi ¥twi *ti¥ frocw, ftft 
ft-wfc «ti swra ¥*ftjw ??r^ 5?i w *ti 
>1^1? to «ti WWttf CWWW I ft* 
C*ft W spitw-fiwt^ WW >!¥t¥- 
xgftfl TOW ¥TO», TO faft 
TO**^ wjfe, wtw-RwHtwi TOtf** 
«r*wr*W)C’®-*TO *tc®F nftw* *w 
ft|%I ^TNtfiTF TOPtl TOwT* fiw i 


¥fotcw? cro «¥ft* *rt« *wt«r- 
ft*TO* fc*nr t5 **w wtc*tn ¥ii 
wi ft, *i ¥fli tocw *rm«r cro^rwi 
TO W* ¥CI* >nn? tof *Wm cto 
»Nt¥-ft«TOa fcafaa ftt* ¥*« CWW1 
toc* « ¥ft*c* wtoi ¥fa« or«fl to i 

¥Wf¥ C¥t*« fw*fr ¥"•(< TOfflJP TO 
*TO *1, Wt* WtTO* Wl< WtTOI 
TO TO TO1—w WtWfft* 

3f¥t«F, Wt ¥fr* TOf¥ ¥Wt*TO WtWC* 

cto w, tow ¥ itfw i ¥twtm cwcn 
TOF-fwTOl fa* cw ww* 

CW€H WCTO, ¥1 *ft TO* fftl TO, *1 
TO ¥*t* fonrafai cw*»ncw w« TOTO 
<fl*ffa »fTOTO*J *11 CTO fclf** TO 
DlTO wtw I 


*.ftwtw WtWtW CTO* »tfTOtTO* ft*& TO ¥* c*r 

^TO tow TOre w^w «“cwtc?i wi^iwti ftrorfft cTOtw 

*fo*1 ftl¥ w I.wtftfl ftwft** WttWt C*tC¥ *1 «tWt*1 

ftTO* «nr frtfi fro, to to^f* *iw stftu 

wprii wtwi ft^wf TOtww ntftcxij wv wiwi 

mc¥ ftwfsfB^tW ?H¥f ¥11 ^¥¥1 ¥twl ft«tW 
»|¥1 »Jt<¥ !** 


W^¥*»tW , 




attf&s s-ftwrtss nft? 1 v-stsststsa fwar ft* 

Wtt** 


«tf»t* f-fiwtws Ifasftf "tf^ar sts 
4*P fecwrstnr f ts i f-fiwftss ftssts 
If* sffitss cisfts n$s fttsrt* ftcstfirs 
vsftcf* i 3 -fiat* $ti «lftft¥ 

nrssii, wr « fttsscis s»cs ss$n ftra 

ffS Vfftf I CSf-fitStfS f-fiafl'lSVn 
is*wr ft* ftrss 4w atsansti 
4| sss| #ts asr-fastfifi i «t*rc«r 
csnsfira al f*ftwrsts fsc* 

s-sts fit* «tiatani vs atstws 
crafts atittPi atstc* *t«t*Tt vsft i 

fs^aar atcss aw 1871 s&fcsrs 4$i 
flfiff I $tS ftlf»l-*rtol ¥f ¥t*tl i Pi P 
Vffircsl 91 cnt* 1888 tltcsr arnfiifi 
441 1892 fVfcsr sftfl’n carstcsf aitin sfsr 
I*isfcpfel (spates sfen st* vf«r) c«rt¥ 
I^CSsftt 5 ® ftcffa- 4. nt*l VS*! 

¥tSfS |tCS«fa* 4S. 4- « *rcs ft. *<»t. 

nH wt* ns fafi atlssmtcs *159 
*s l 1897 $fcs? wn ftf atftnjs 

sfisn nsnm ftp! c¥trl **tffo spp 
VSS, fat 4¥ SIS ncsl s'tras few* 
•TtfHF Cff *11* «nlts Judicial Commis¬ 
sioners Court-4 tSWstS VS Ml VSS 

SWl ftw* Mis sjfftts ^<tfaPa 
¥CTf I "ft* fttft* W*t* ftf& t* 
c*tl ftf I iftff Bt*ftt¥ *ft«, 1*1, 
ftn*t* «t?fa fttftstn 1 ! ffstftf sftis 

ftf I 4| 1**®* ftf ftfftll 4 W 

«rPtwi Pf*f fttf cs nfifsfa ft* fW I 


ftf f*ft CS f* fSCS C*Sf fttltf* 

srtntcsl ftcwc* srs atncas «msi 'IN 
$ atftfis ettvia at* cssttfs swl 
ffttSfi ftf, al fl I 1>|* *[P ft»| Pwtf. 
sftc** *rffe, ficna vs ft^ffe<® fffitCTf 
fens $ts ftf w* wsfsi i sftcf* 
«rfo fct* <fl affas aifstst, stsi- 
ffatl fetC¥ «lf» ¥ts 

ftf I »«ftl ¥rt|ffjfftft «ltC¥ «ftt¥ 
vs n^cff <tf« ata^f 

ftwfa fftfta Iftstin 4fe ft:nws 4¥p 
fecsicstm ftss i 

«rns cntfl s'tfs nscas fftsd sn- 
stfftff fenwtfa clffea fena fftatnacss 
«tajf$rs a fft^tcaa 4fa na^&cara $ 
¥tsl ftfftf i faft cWf* at fa 
«tsr?fta stfscnip ftsts nti *i 
44^ ats su ¥tai itsf a Pats fsat^tf 
f^f^ttis fea* fr4cntla ftstftr* 
^snstai a ftft-^fa ffc# 'fwal i 
ftnP ntffcntSi ftatfsfattsl w$ts 
fenftfa fstsr f-nt^ ssftsrnr 'ftcntf- 
«ittt ss fti ¥Bf frtlws stcstn ¥ 
fiats f^apta fiscs ssfis fs’sts fe«s 
scsftn i v is fief csPs fafaa nstiwta 
4| ns feiftfa cittPs «tfi ^ptsf- 
s-fcsa ssa fessilns «tfa scnl nmn 
ftf si I 4*st* fs«ssar itil ^tfi^la 

* "w ' fiatn, sfstff mw, 
¥ff¥tat l 
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*rw vfyw tor? i citfoT*Nt« 
ito^fa* ftsW *nt¥i ^1 towlfti 
wt¥. H Slft-ilft. w 

vt¥l «¥ft fen «tej¥*fe w¥frw 
«fiw ftft ¥in i ittw m it*r, 

<iwr «ra hi ife* wwi, mwr *¥ta- 
fe* w* ¥« kw *ti towiftf «m- 
»l¥ftan fe*f¥*1 I Wl’tCl 1912 *te* $f* 
**t¥ ¥*tmki¥i f it« ¥sc»n ‘ The Mundas 

and their country’ lf«l¥ *jjft¥ I 4i5t¥ 
C¥Wltl *ft¥ Wl*\ ** llltlMJ MtWl 

owi u n i *$ *m ?-ft"ti 

•tiar « sfwfti c¥ts <«¥l& tfWi 
fajNI lUBtarn *i|tf $ti q^trstwil 
otifot’t’tre* fcnstftm *fttn c^t*r 
cfti wi ¥tc*rt¥*rfa ¥«f«w ub, 
fti Hwarfc 4«n ftw 

intflci fc*t*lf« **fe Sftitn 
•fetttsU ¥WfttWI 1WW itl 
¥fefe W-4l4¥ I 1912 ifctf 

Clt¥ 1937 $tt¥3 WT <Stfl faft^ mtft 
«gjS¥ 4¥tft« 1« I Clttot*i*t<:w **1» 
fettff, «it4, itftn wfeftnH *lHsj 
^¥C»ra f titcn 4lt*?N 4~sv* 

fen srofai ftfrw w i 

ilW «W CW* CB&1 ¥E31 j itES 

«* w fenitft *ra<m "itw«itii* 

HttltU $ 4t¥«Cl TO II—fotcw 
faff* m *wi ftfer ¥fet*rfa ?c*i 
fitiWN H ¥n I 

¥iw few 4¥i i c«tf¥- 

«it«n» *ft¥i. «ri> itifah fTOi ^tr*i 
bratfSi^F fowl ft «tc* wretfltf *ti- 
ItWJl C«fol Cll-WWr *1 

ClftCKtll rtfafefcW 1^1 frWtftl 


ftutn taw^m^n 

ftwiw cfwwiw $tc* tp 
«ffeftitfr¥ ^« <n¥ trfti wiifatu 
*ft*ta $«,¥¥* tc«i feifti. ci ¥H ftft 
wtw^ «wi 4fH vcvcw i fei 

^wriitit i «t?fn to** 

^<1 ftft VI, ¥W- 

fe*!ST | 1920 f®ft 

-tt^lfflf (Readership 

lectures) CWt« fW «it^f31S W I 
a'f'StsWa fHwNrt ft 9 ! ‘Principles and 
Methods of Physical Anthropology I 

s-fawtcw *% ftw it«rttor« «rf« nv- 

star® «tcw nfaft vsitfii* 

Baft'S ^cift®! I «Wt* 

Sir Arthur Keith ^C*ltW"”“The lectures 
form one of the best introductions in¬ 
to the study of anthropology in the 
English language”! WM* 

CHI \X*$ 

C ^ 1W{8® <lfo ftft* 
Wt ftwMtCt Vfowti 
%\t fsn •wf ¥11 <t¥t1 ¥W1 S II 

ftfan c’ttSl® 4'lt^i 

it¥i« wwr <¥t¥¥^i ftfti 
ftiw ctM*I¥ TO^tW ^|¥ WftW I 
1921 litl¥ ft ft ‘Man in India’ !tW 

wfc nftfti «t¥t-i ^¥ 

¥1111 ^t«ft¥¥ antl^tl «fec¥ 
»l¥t¥¥^ C«lt¥W¥ftl lift* « 5Srt 
4¥tH* lt¥ ¥tl¥ I fill c, » 
C»l^ ‘Man in India’ ¥t¥ 

¥t!|¥ *V ¥|lt¥l Itltl ¥¥H 
nft¥i few *ifeft¥ w wnni 
¥t¥ftl C¥tfW¥ftl 4ft 1^1 Wtl 
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ww, lwi} -iftufatpi »fai $a *ts 


4?< put? 4*?*tc?? mw ?«:?* 
C?tf?^fa *tf?w (Folklore Sociity of 
London) ■MwrCf 1920 4W 

?*tft* ??T faltfC? ?C?t?t* VC? I 4f?¥t? 

fac? faftl «w 4ta*fa, fafr 4* *4* 
?4t??tr4 ?4?*c*ftt??l $ ?*:?^faft 
vfrrfto ft** ft wum ?«* * «tvi^ 
nt^rhn ftvftl* n^rnf* ftrttfc* *:c?ftc??i 
?:? 1932 « 1933 $ft* faft All India 
Oriental Conference-4? 4 C?tV- 
?<*f* fvsfc’ft 4*Nfti 4t?? 4?7 5 
vr?fat??i ?4t*rfa? vfe foft s*? * 
c?tv?t*fa? ?:??«?? «\fav arcwtw 
*rfa flhrtCT 4?* *t?c4? ??t«r-*fac?? 
etfafc «rfai5 ftvfttat? v 

c?tv?**fa?c? ??atfa *j[vc? 4tcv, 'st? 
tas!?¥ttf 4p*t?fe? 9?t ??ft 
mv 4fesrft v:?fa:?? i 4t?:v? * s$ « 
c?tv*r*f*? ?i?-ntfo 4** ?c??n ?c?fe 
vrnt? ?t* fwii ?*:4 4??ftF ** ?i ?n< 
feta4? nftft c?c<ft ?wcfi ?av 
BCW? ?Pfa?VfC? CV*?*fa 4?(S ft?fe?C? 

(vftvrsi ftlftwt?*) ?sc^a ni*r-Ttf? 
?fat** ft? I ff I 4tw 4t?ra? 16/1718 ft?- 
ftwt?:? prcf« nfa-ntfa «r?t??f4 vc?c* 
4?a vhr^hr fafa^fta «rf* s-ftwftfe? f> 
4fai *mf i -tartar? c>ft &?t* 
4t*sftf fcwfa* *? ft 4?< «t?*to f*fo- 

^ft? fc??9 ftfav ?HHtCTI 4ftit? ft*?l5 
•rt^rcart fft» vnrrfi Hwwri pjfr, 
wvaffe? ftfa? 4t5ft-?j??tca? fcawtftv 

ftflW 4?^ up vfavt ft«t4V 
?*w tft 4t*1i vnft? i 4ft *tft:«rffe 
«rcjt* ^-ftwt?) 4?* 'srw^ftn or. 4^5. 
*ft? »mwrcv "vftfl* ?fa?ftfa 4ip 


*RV W (Father of Indian Ethnology) ?I? 
4f®ft* v:?ftc?? i 4W?t« l?<.wr 
'International Congress of the Anthro¬ 
pological and Ethnological Sciences*-?? 
vftviTt ?ftfo? ?s; fftift* *c*ftc?? I 
it? ’ftft-sr « ft?av as?t?^t? w 
4Tf5?l4? 'Sf94 sifl^t? 1913 
c?)*fT*t?ar 4?t 1919 
*at??fe?' ^nife vc?? i 

^t? 4ft ??? 4lrn -I?<v5ar 4ft?- 
?j??t?c«fcv 4??a <51^1 v:afe?i fa* 
*ft ?w fsft ^t? -3 5t%f ncaa'ft? cvaj 
c?cv ft?t? c?? ft ?a< 4??« 4)?c?l fsft 
^ttfa'stc? ?c?? s ft? 4l4ftt?N vc?ft»i? i 
it? s“tf5fT5 5ft catc*? atftc® ‘Man in 
India’ dtftttafB c?“T ftw-T? ftfa? 

4?* *r«?-*lfaivt? W ?r* vci_4?^ ‘Min in 
Inda’ nfaftfea Elat'S? «f??fe? 

?t«It? ftfa? ftcv? «lFs 4tC4tV 3 r»tt'S 
vc? i na^ssr *1?:*? ?ftitv «fsj4 vc?- 

fe?—4ft?)? 4t«ft«11. ^fa-^lfs, V^- 
nvfsc* nc? ?t«ca? 4*:? fsft vrwt- 
■ItP® *nftw?l ftW* 4t«fC4?l 
V*H1 4t? «ftt«(tn -fa^arcv ftsfa* 
vc?fa? i 4>ftt? ftav? ?fea «tfo 
4?t^t«? *ft?t? 4?^ ??f?r?c<r? Mfe? 
ftvcv faft c?tsst? 4tftc?fa:??» 
if? v<»ft>fa? ?c?Jf it* 4ft?-?j??fc? 
«fft?4? ?<pft fa?, ?fi* 4?*. **4|?r 

?tsftc«r? ?*f>n* »rt*t?r vat, 4tc*a «rtnr 
4ftvt? ?fC4 4tC?? ?CS*? V?1 I *ft 
W5» c? cva?*faj ^»fftv fa:?? «ft 
n,ffft f|W? 4 tf! ?t?*?a?tl ?fac« 
^vk #I-fttr* it* ^T«a 4fc?tfas 
^C*1 n*)**tc? 4*\ &\t 4tc?ft?l itcv 
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9-fHrf^cs nfiKv vrtfal mm 
<f« if fav vtafttMft? v«fl*f vfsrv- 
H1W »IVC« TOtHI 'Nature* 
•tfilfl (28th October, 1939) »f*iftrdfar# 
HW VTlfal—“The dry light of pure 
science and disintegrated research was 


kept ablaze (in Indie) by a small 
band of devoted ethnologists among 
whom the veteran anthropologist, 

Sarat Chandra Roy will ever be held 
in honour.** 



csrfa **H*-c*®f* 

ftc-u *ift<F cfHw vtfnis «t ^f^-cwtei ilftep 

nr «tfe<RpT8 fti Wrt vrtftH cufaf f¥«t* fc*ts «iff v itw I 

tartca aft crotn* *t*tw *if**iti fa<Ni w w nrtvtupp 

fwtf *ififUfl vil l 



focira 

m 


3 Hrasra 

5JOTW—1971 


— 9WFT WJ1 



a® ams t tohtch® 

30W 1871 yjp: 19t»f '■BtfW, 1057 



^ ■to I 

1937 tot kwjtra «np» ftmm $wft & w\* to to 

faTO WTO TO TO m i TO The Newer Alchemy <4V lt« 

WfHtl TO tofc WtTOtTO (Ernest Rutherford) I ftwtto 

TO 5 ^ TO TO to, ^f% m ^C*t C4Tf5T WTtTOftifol to* Wt*pW 
wto’wi to TOc«i $1 ww, to to tocp f«ft to* vtsft* 
totc*nr wsw »r£ wtwi sttoTO *Wto <gtot® ftvt to 
fttwrt *tW l TO wfcfc* <1$ $I$S> totTO W ? WTOW* WltTOfifewt 

to* to TOtrotra* tow wwtt* fa cro w**fa to r vjtTOfthi c*i 
CTO1, TOl « WTO fifl tf’fz* TR^I^flT CTOt* ¥*ltwra W$ mfa*l W 
to toi krt*w* crtt wftww to* cw crti c*iw *to wjtfTO TOto 
TOto I TOtttTO PI TO 51 to *W ft, fa$ foft to TOT WfotWI * 
ftWW «*^f TOWir* TO CT wf«TO* WTO TO, $1 TOl WV 
TOP WTOC* toTCWftfcl «fato TOtc** itoftwtw * cwiftTO 

wt<$ pstow* *tTOto p csfaTO, TOtftnt* f$jffa ^rii « irpi 

oflcpi i Jl *$* cwwto c*!tofa tot* to to towi-toft cto fro 

PWS to* TO?* ctol *lfto ** 4<R CTO WWfi CWtTO ^1—ttft Wftt* 
^TOto TO oft WTO* TOt* WC& I 

ittocto cw TO* mu ficp, cn to to ^tsto ftto <4* cw)to 
wv cto w\wm sttotfr <wr ctoswi to toticwutf* wta* 
TOW TO* i «w *twt«cto « to TO *r°TO TOTO totowi **ft i 
TO c^rw 4*-*r to to 1871 tot* 30c»r wto ftWTOtrw wto 
to* CWW TOt* Wttfl ItiftWCTttf* wi faft (tor 4* ^1&-f fWWt 
•iSNtTO toh toi ^<i ^ti?f *t(iTO ft^frotw 

MTOW RtCP 1842 TO I Rtric** rrTOI ftfWt ft TO «n 

CTOlf VI Vlwt^t TO ^ ftTOtt^^ TOP 

TOW fw cw i ^ TO^w to TOw to ct k»wi uroto 
vt %< tow i to^to «w*ito ftft ito* CTH «R 
pr^« kcifir wt%®r* ^ftv»r <w *w<to, vnnw « ntoTO 
ntwBTOl TO TO UTO ^ ^tom TO l 1889 tot CTO TOW 
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cto TO* Rdft TO to RR fftfon ita fatfartro f f% w i RTOTOre 
ftTO RTO cto *wi<-fcwtca[f cto TO TOto «m f fro *tt«n 
TOi 

Rfeff*TO forfotro c*ft $*fTO ftftiwttf TOtfi «R*-afap¥ fi 
cws-wr tot* toto fro facwtw TO& ^ t TO fTOTO* 
ftfwwwf tow crot* jfTOnii toc# faR TOf R$ cftfro fpwn 
tor i <& tow it* tot RR c’nfrt-^w fftTOTOr *m* 

Rtt'ffl (Detector) TO** TOR I TO ^3* fefJtCf Cff^f RtfatftTO* 
Rfi-tR* wn(f <ifa<.TO* to TOwrttfi TOwi «t? v* 
TO i 

1851 tow <*tirtTO ft< ^f4®r c«rt* liwffa #*r 
tot tow^i* RtfaTOrcn^ff ftcro *mw Rwtfs crot ic«i • 
1895 to «fR»i *Rii> 4$ R?r nfW* to *f%«tt$ ft w.n cff^f 
Rtfi*tfCT f-fffftf *f&f-*f fow W TO CfJTI UBffc fW Cf R f 

Rifarow aflTOft ft** fticw TOWtffa few *r(f to Rift TO* 
n«r to Rto» cw <*rRretTO it* *1 tow c* f%,w 

Rffotf nw fitrefof fNWTO TOiTO TOHtfif ti ft® f or, TOtiwttf 
fiwrc ^twf * tot i 

fjttffcfof 4tf«ttTO lITOtfR «WW TO toft* Cf*tl-W RTO? 
ion *fa ft »iTOtl1 fWFt* TOfTO ftf*TORI TO fTO 1895 
*itc*ra c*fifro 4«c-fftr* f tfaTO Rwismwc* fron TOrtrora »?R to i 
*W<f-R» 1 ^ To c*. Of. tawr (J. J. Thomson) frtCTf &*H 
«fsf**1 «f«ltTO ft® TOtTOtTO TO »TTOt% TO TOStf ffttt*W I 
HftHfttf TO Rff TO CTO towpll TO TOfTO CftM Cffl *tCT« 
^jr nwfitf ffff nfiwlf ffcfi tow Tto »rto 

TOfTO V»|Jf'tf 1897 ftlf TO f^OW cTOltf I 

TO ?HfC?* ft«T f^cTOr. ciCTOf tfTOf wf«f*r aff 
ftfiflCW fCf TO1 flf TO1-TO fTO <CW *ltftf TO ff 

nwnti TOfftTO ftff i cftfw*w fp f utoi ftSwro 
TOtTOI^TOTOTOCfat %TO CTO fTO^i CfTOf, ttciftltf 

c^tf cf fiftf1ft, awr-ifin f« <TOcf TOR* to i RR to« 
cwf, TOnf to ^ ifta cwR» fjtwf fSRti TOtfmRf i 
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1898»itc»r cw. cw. Sum w sifter ft*to»tni 

*m<-totw* *r9t7fc*^iK*wt f K7* *tw CTt*r?tFw vw stocwi&w 
•fate*!*, wtot* *kw wrfato c*te®R i to wv *R 

Wi 7*Tfo w«7t*i *toi^ to #t* ^t^wtfr 'qttora* wt*R 7r?=* i 
fa?Tto 7 C*to «fto WfWtCT CTCTBW *to CWRfo* * wtc*tto fiew 
*rfw7i feft wtotl 7 <tc»r, <*& fttoi ^-wchr 
to i aw «nr.*rt *fa, *fl cqt&t w«r cwr ^ cm* *tt« =»1, 7tc?« 
vn ft*n wi^ft *ftr i wt* ow wnr *f% m *tt® »ii *itro* 

wfal c?rt* v*\ ®tw* w to ifti i *nwtff 7te*i c?«ti c*w, a& 
tosfti tawffcww wto 5f?i Rt* to^ w ow Rtw *flr 
fcwitoftifc fttofa *nrRj c«wft* ^fhi owfr 

wtoti* wr *n«*i c*ri, <n few-rfim aw-ito R$7*t aw ®t* 
oti «rw aft i 

capstto *!to (Frederick Soddy) TO*rtC*f ^TWWIW *R 

*t*Tt*CWt# CWttt* »IW C*fR*tt TOR, CTCTORRtlto C$wft?fa ^5(t^ 
tcwrfii wrw aw vfitvfi? dim r® wtw totafc ®$ 
arwi wai *rfa i «toa awip(-c»RtCT <&u ctWi ®tr WRtjjr *rc«rj 
47 $ wt^ *fct«. cszv to awfr riw *i to ®to fttf® we* wpr 
a)7 *nr*mr» *tto* 1 

1907 »iii*i atowt# ^itpMW?r tofi®t*rar *npt<R»t? RorMw* *t? 

<SR*I 7W totC® to RtPR 0W C*RtCT <*ft?to C^WfsPHl we# to 

*w«n etto to i 1908 *itew to aw to anCTtflt ’it^^rt?) 

(Hans Geiger) 7fi¥rt * *lfintc*ri life 

7«R I Olt »R? «t?t^C7t#C7 C77|%?1 WSFlW <IW«R 

we® wtTR’ftcar CTtww tt?to c^q^i ** i ^fww ?t?t?)e7l# ♦nrKftsrfa 

w«(Tt*t7. #trw W?R#tcar Rtww *p7t* cf'e^tu cwtw R*rwf« ^ f^i 
7in«i cwrfiwi toi> *ift<fiwi 7 wtwrti ^w?r cwni? ^wtw'lwtn 

Vi 

cw. CW, Vicsr RJl aiWOR Itai ft. $. Rl^* (C. T. R, Wil¬ 
son) m «rcwti wtw ai7<^ Hnw *\* nwwi •nmtiji ^irw 
wftfiu *nmwtf Rtwton m *wr i ^ *to?i wtiiw it^wt# 
*m tiwr, Rtofl cwtfl ntwi «w to c#^« w #ftfi to 
7 
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fanfare c^fro ^tcn i c*& to fefa to* *wr **pr cx, «rt®pl 
*ft*i fa« cTOfa *mw q«j f?t9 toto to C3*r fas&i fa$re ** i 
TOt^ 'Jtfora CTO < 2 ( 5 ^ < 8 * fer 3$TO ^Tt^H C’t*! 5?1 1 
’tfaRTO «tt^i #iTO i*te <5(1511*1 ^*tc« *rftri **i to <r, toi 

CTO <B(f^ar <W <5(1^ TOC* 31 TO TO1*tfa 4CTO I 

1911 aitOT TOtTOt^ TO ®KSPt$ si* TOt*f ’VW^ I 

fofa 3«IC»R, **iOTt^J C*C® TO* «(TO* fa*IV5JtTO ftfal TO TOT 
TOt3* to* to 99% TO TOfofc ^ TOTO*it:*f TO* *mfaTO 
fa*NPte f^jvrotw *tfa3*r i c^csj «nfa<® «rn*5 toir? <*& ^ftTO 
f^f^T TOW W*H C«ffa=( I 3*^3, TOT CHI^flf®! 

*mzi 3*T cHt* TO*, <-<)E* 3C*i *m%* c*s|to 31 fWaTO (Nucleus ) I 
*f*TO v TO Sill ftfcfaTO'6 ^ <8(1^1 *ft*1C* 3t*1 C?TO ’STOt'Q 

W5 C3% \ 

TOpfl *ftTO faCW *tfto 1 C3C* *tTOE*t^ faTOg WTO Cfltfol 
* 1**135 c*s?tc* fa*rfte fa^Tv^wcro *fa*i frwSTOrf*! 

'■& C*TO*3 TOTO* \W C3®t* I ^C* C3S9 TO t2T^f»T CTO* \C* C3?t*. 
TO*3&1 CVt *** I *lk*3 tt\% fgaj osiTOre* TO CTO (Niels 

Bohr) TOTO 3<t^3 f*CW **ITO*1 TO f*fCTO I TO11 

CTO-TOlJCTO®* C*a!to TOTO*f* (Theory of nuclear atom) 

^faTOtft «?* i ^t^fa* «nftrora TOTO* wt? to* 

«faf&s tot* i 

1919 *itiPi ?itocto"TO qprwtlt —wtt-rcstec* toto 

&TO* TO* I ^*1 ?pf«t3Pl f?C3 »fadJtC«R TOC* ^131^ 3FW f«f3 
Of^c® C*HPR, fi(^ ®lt®|^1^® ^ fas fcw C?<1 I <TOS 

^StCVSt 5tJl®f 31 ^1^1 fi(W3l till ^ *lt?« 5J1, 

CTO'S « 5C®! 5 ! C3, '5(t 3 l J Pt ^fafl faCK J?t%4tW3 

^*rttPF <8rfati:«3 w\ <4*$ «tt*RTt^3i c*rt^^ *?® 
TOc* <w ^t»R ^ c«rtl?wfa^ i sn^itw*! « «W 

®( 0 v3tc^3 ®lvC*C*1 ^C3 C®T*1 TO 5 

N l4 +He* O 17 .H 1 
7 2 8 + 1 
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N sit&Sft^ 5 ? TORj He toI ^tTO 31 tout*? cTOto?* 

TO 5 ? i 0 TO *?to*, to H ?p\\ stotc«ra i 

TOpfl to «?tTO*r *fo to *>ftTO jtfcTOR <sm «?f%- 
<TO* *TO TOtot^ TO ^ 5 $ ^cTO* rntpnr tot c*twft m i ?TO- 
wtria *$ *t*Hi cw to to sr®n, to* TOfw ’ttTO *av oitac* *w 
4* Csfc*? Wtfto TO I C^t^TOS Mftolfe ^£®I 

to 5 ? R®lTO* TO I TO^to faTO* CTO 4V ^ TOltr^fl $C*I1 I 
1919 to »jtw cw. a. ft?*? 5 ? cvfaji f tototTO* ’wrc^fiw c»nwW« 
«I«(TCTO *t? Ctt* TO>m VZAtt *R TO*Wt®' cut TO CtfWU TO 5 ? I 
cfTO r<il^ fto 'Q <.TOTO to foft TOW ^firsts? 5 ? w 5 ? i toi to 
cto ^ *ta <^*r TO <ntf%<ro i to«r 

TO cmfTOk StfaTO fast* *itPfcWl (Peter Kapitza) WW W5%C*?I 
(James Chadwick) sit 5 ? to*? felBTOW I 1932 >lt£*l 3?ftftk¥ P$kRIR 
c*?\to 4*n RrSiR «?ttoR to 5 ? i 4f ^rtoft wt^- 

c*?3sito tote 5 ? 4F?« i TOfawte' cw TOpM 4f*r«ro wt^Ff 
tor *ia«tw ton to tow, ^to toato c*ft«tw ^ to 
to *tc* l 

M-to*? W* TO *l**tt^ *TO* *ft 1937 TO* 19t*f «ICft^ *ftt<CTt®' 
TOtoTO to?w*r to 5 ? i 1938 me®?* ntto 4*?toi w\w*\t<$ 
<TOito «ttow ^cto* s«r» ^toTO TO »iTOto tor 
TO to, to 'sftoTO^ TO totTO ^1 TO TO*CftC*% 
wmfWte* totc=? TO TOj?if TOtw* TO TO *1 «TTO *r w to 4 ft i 

«lN^rowtvi» 

* ft *JtTO&! C4f*l*Jt*l C*H J 4f«?*Ft»1-29 


•mwftoi nltoi 

^tcs *r*tfW 5ft c?**i &m • &** cwt* to 5 i 

CTOtW* *WJ C* 5ft TO* fa's TOt*, *tTOf*TO 'St* TO tflfc TO I 
4,3,2 * ift to* §m f?c*? *tm»r *t?r<f*TO to voto TO, tow 
« t*r. ’W «15 *w i TO 4*ft* to* fare *i *ttc*, toot *i?tTO*t 
**c*i 'st* *wtrai **i TOW i 

1. wi TO, 1000 froitefit* w*s cTO TO* fc*wte ^tti* few' 

iooo fTOrfaTO feTO cto (^cfar cto 35* to 7400 fV. f*.) 
*TOt* *ft* s^fTO TOtf* i TO cTO feTO TO 1 ftfroit* 
Scroll* vsn **:* Toot 1 fTOTO* miwct 

flSw fences ctw c*«*i *otii «*TO^ot*&«* «* 9ixio 88 <stjt* *w 
TO TOta-4‘8XlO‘‘° ($OTTOtf>Jtft* tiw* ) l ** TOfaf* ^OTIi**^ 

f*TO *«w i ^*rarft^ ^OT*Jfa*35 TOtroTO* TO* ^ot?§*- 

3*$CW frt* C* *®1 TOt* ***t* 'St* •tfaTO 'jWt *fl*s TO* $**TO* 
*wi TOtTO OT ( TOTO *®f) **t*W C*%, *1 ** ? TO^* 

5*976 X 10 s T afft* I 

2. *tf* *lftTO*S *ft*tWI *1 *K&t(*FltOl* TOT 1,390,000 faOTl- 
ftfct* 4Vs *rf5rft (W *K^I 35* 150,000,000 fSOTtfifct* I sow TOT 3480 
fwitf*TO <**’ ^*[& cto sot 3** *tfiiTO%»t i m cto 399,000 
f%OTtf*ftt* CTO 357,000 faOTtf*$tt** TO *W*t* TO I *tf<ar««* *** 
sot 35* f«*f toot *»i*to TOiw ***i *«* ? 

3. ftflfl *t*wi*t? 16 <strt* TOottotoTOs* Vif*. ft. 

»w stn TO CTrtftWt* Pi i <?& tomto 32 am* TOot* flirtow 

stn 4 Pi TO* (TO cn. fir. cv) sot TOns* ^ T 

4 »r*rl cTOt* *cs* ^«nc« cTO «fi*r* nrft *s*l *wi» *rtwi 
•rtfsi H*r-TO f*%* *t*o* f?:s (Ww ^ *fl ontTO 

*OT sttcft TO C»tr® *t*f, TOl»l ff* "Wft Sltrt «^c*, S|1 CTOt* •fit* 
C*t* *3i *t*rfOT TOK* ^wft *ltw T 
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5 , s.fawtaTO isw io fieTOrrfa sfr c^i*ti »mft *nw *tTO 
TO* TO1 TO! TO*» cTOri $-f?c* c&c^r cto orisi *c*rl i cTO 
cTOtifift fc*nr TOi wi fiwi ito ? 

(&3S—689 *|4t« wfe*j) 

TOTO « mi 19 * 


* *Tt<1 fcrfWfc «R ftfcftst* faft* -, —9 



towtor irotft fail. toto wear «rtfiii:i*i toi- 

«flt* RWW 1CT «ltt!* I fal C* *I^CTOI IWlTOR 

toto toiR* w—uro w wi m i fai «ffi* fro «mi 
!sl§* *TO near TO$ to cuTO to «rr«F^t«T Rc-ti 

ftw* *tfti «atrofti ciW*r tow i *w nfii *i*ii -ttfwr^^cw 
ItCT ftt«* *TOl TOW TOT TO1 CTO | WOT TOlfc *J*TO 4TO 

toto=m ww i 

•tftsffi H »ift-{«dfa—ftw-r tor urcis itci *jf*wr fastw 
taf$ wi *j*!« wi tor urn* nt« TOtcra cwe«r« <n« «t&*rc 
tow i ipwtii ItoiTO in c^ ito fail, ait 
TO* TOW H «t!1 TO I llfr wti 4*fl> S&CTO* TOT 1ft! I 
dfc ItW ftltTO Cltl TO* *arf> TOTO1 lew I ^ W TOW c* 
Cftl TO* TOTO1CW *11, TOM tf*, iflfa TO « TOt! Rto TOtCW 
tot TO iwr -rt’tcw TOfiwi w»t« TOtw 1*1 to i 4* TOW « 
cm* TO*a TOfai fcwu *i isr^fa* itwi *iu m TO—nsi c*tn 
TO, Cl1«tw *1 taltf Wlw TO WWt l*TO id lWt« ItTO w 1*TO 
a&iTOfwi i to TO c*ft TOfai TO*n «i to. nwn to 
fad* TOW iRltt* ^TOl iftl wnftOT* 1U l 

4f*fi0fcci&3-~^ *cp TOW 6 ^ mtzn* icn cit^r fnpi 
^f»RR* to TOt TO I cim, *jft* *t wr-TOirth ^ mPw *WTO TOF 
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oiw c*W*i to* *tTO1 *fc cro «d i to TO «rr«r to% 

ait«r«ft=? *to to* *tt«*i to i <m\m *«rwj *1 *»jjTO[ *f«m* tow c*ro 

W*TO, C*TO* 01% TO* ^TOttol <*TOt* i 

C’ltCWl —"sitw^t^r *<? *$ cTOt* *1 TOrft* toc** fto f*cap«t* 
TOTO TOc* TO TO1%, tf* *1 cTOt% TO TOt* **i t*% TOt*n *JtTO— 
f%c*r^ to *pri, H *^ffa «rto %<** *** to*®°.% c®itc** fa's 

* TO«1 CTO TO <SW\ f*E3F®1 TO TO TO**^ I 

01% **C1* %TO*t#tc?* StTOtT® ***t* TO **%fa '&? TOt* 
to* (c*tc*w *ft) to»w *c*c* i 

Wl TO TO* CTOC?* $tc* c*TOt* %CTO cTO ?t*t 
faft* to** *TO* ^t^ro* *c«a %w to% <*TO*tc* c*t* c?«?l **, to 
*f«*T3t to* stro c»rl& W*t* ^tTOt TO i to. TO *TO cto% 
cTO* cTOwi *1$ cto TO cTO* TOTO **1 *frs *t* i 

to ii% c*frro* owfci oi% c*, toto to to% *s^t£i* 
TOito *tf$ftoi —^fsft«T TO c^c^ cto c?«*l i c* cro *w *$ 
f^rt^t«t toc** §*tF?fto «to *f «*tto *ifto c**it% TOito i 

oi% 3 * ^F?rTO to cm fate *TO5 to * 1 to are *1 ** 
toTO *t%rij% i oi* n* **TO oi* cTO*t *rctotto cscsar’tt* 
« *tto%1 ^TO i ^ CTOH*thr TON ***1 ** TOTWW CTOfcfl TO I 6*1% 
CTO <*to TOtot TO TO TO «lf*TO TO®Tt *c* TO I 

fa*lTO 3t%cSr%* *TO 01* *j*«fS5* to® totC* *ratffc ^JTO 
TO*** TO* to *1 *ry* *rtot*. TO TO cw*f % **to (Phenolpthaline) 
nttavi 0!* topito *C*5—01% *rt^TOW *RTO TO1 Wtai%TOCStTO 
wm vq fc«t** w-% ^rr^T *c* i oi% ^*t* to toto 
C ffW*! ^n*tw* '5*fc« oi* «T5TO *cto i ^w* c%t*t to to 

CTO *ito^ TO C*ft*f* *TTOTO ^tTOtotfl 

*tr® ^toWfiH 1 *1 *itto ^c»i or«*l ** vtefa C5rt%, TO *tTOl 
TO 01% tffl I *K*T ^pw ton TO <^TO «rtf TO TO% c* TO*»t^5 
**1 TO I *wto ^Pt%F—^TO C51TO1 TO C*1% « TO TO to*% 
TO TO ilto to TO I 

TOWjWftftW—'*i«?1 to* *lftfN *t%WJtf*v to*!tf*n <*to 
fTOt* «rf^f**tw oi% *onr to*TO to%» to i 
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*1 tot TOtwr tow to *t*ta 31 
to* TOt?? *$tf? ^fro cto? f%Rri» wi c^t^n to f f%r^ to ftTO * 
ftTOTOtonr ftTOTO few® *rfoii> TOffa c?? * totot* ?srt^t ?*TO i 
4^ ?sr c? ?tw t5 TOUT ?to to? i c?*i ^i, 4 ^ * k $% «Jt$-cF®?l t5 
4? cTO* TOtsrs? «t$? *tr*p* c*ttTO ?t?1 *rw ?? i cw»iTOi 
?1 TOf*re <stto ftTOfTO ®t3r '« TO?TO®J? TO f*TOW 

4^ *t$hr ?nnr «t«it«%3i «t?tft« i ctotoi ftTO ?tS>$ **, 
TOfa «TO(fi cii are 4$ <t?TO tot TO§ TO?teF^?^i f.m i 

#ti|<5?tf% TOJtTOfft? 

*»* 1 .; atfarai f? ? 

*&m*t wflwti, *&fm\ 
wjm to?, TOrTOfl*6 

«P* 2.: ?ft:TO?? cro *r*i^ ft* 

TOW* TOri, ?f®lTOH-6 
tan 1.: cq «faFTO TO®rt cto* frgjfa? *ffe *tt«?i TO, TO? ?ti>1* 

te»r?<fc ? «rfarai to ?? 1 fife* cro cto c?, to? to< 

TO?, TO? fc’f? TO»lt? ?fil *t*lfw ?C»| *i¥ftf «C? ^*1?^ fSifs ?? 1 
fcc®I?$W? TOJl TOf?? ^TTOC?? fctTO? TO 1 f?f%? 

ww-frcTO **tTO? ifti TOti ??cn toiTfcra *ifiwffra to 
«ftt? 1 *tflTOr TO?i TO1 to c?, 4$ wtTO to?j? *f?tc^r c?*rr? TOffe? 
TOTO? ?TOt¥ 4?ft ?tt¥? TO TO?—TO? TO ?? «tt«f%? ?TO1?I 

IMi tw?k?i TOt? cto® to TOfs? «itcTO?? ?TOt? *tTO? *tt?fe? 
?TOt¥ TOW c?% TO TO I 

1905 TOfiwtft TO?$&4C?m%t? ?tTOf 4$ «t^nt? 

’Ttflf?? ^C**TO*, 1912 ?tCi| *tl^TO TO1 4? 
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TOltfjSl TOtt ^^5? I fcfoTO CTO mt SCttf fiffe* 3TO* 
vkl-krolfc* &*, *rt* w*\ «t£3t*t «itw sfafas i 

a; <tf*t«it*** c*t*rfe tow* Rto* wr* cto m i t«r$- 
c?a i?fk* *$ * ifai c*war c*rt1to* «frst*%*i <s% i TOtws 
fticw ttcw vfi c^ftftcsor *tfinti t5* at*, TOc*i 4k catufc croi 
CTO I 4* C^tC'st ^qtTOj, CTO1 TO $t*, fata *t«1, ^TOt*T« k^Jtfa 
•PM «fffr TO I tfMTOtTO4T CTOfifa UTO ^taRM TO fr<M 

*d> i 

TOW. umi TO^CfM k*ft ft$*TO TO C*lta C*l*l PfTO* 
*!OT TO TOTO1 ** I 4«fa* 31 hi TO ^ir»^ W, TO* TO, TO- 
*TO TO k^Jtf? I C3jt^t^®t^ 4* *fH* 4*^ f«PW «tm Wro 
cctttcsn *rwlkta*i «ftf 30 djjtn* to 1 qtnra to^k « 4 k to 
ct *ifa*tt c«nfa ntTOi to, ^1 frofc* to *wk ^1 c«rtik^TO[ 
TO f?TO* fatsfc qft -st*** $* TO, sp cTOk w <TOt«% 

c«fttffa cto to 1 $< TOt« TOTO fww fafa* kta? c«tlfo=m 
ffaH TOltHl 3* 1 4k ktar C«t1t^CTO fw «OTTOtH ^fif TO TO *1 

faTO *r»wk to tow to i ktftk* wtt&TOfai toi vm 

CTO1, facTO <a*H *TO Wl, to; kk, #tTOtTO « <$®11 %«* «tk*r 
TOfo i 4$fa ilfle TOww to «fai TOt* <ita *frHt*TO 
catw faro fcTOti TO*1 rt« i 


«mro w* 

♦ t* «f®'e-f*fro *Tt« kflutfro; tat* *ww, TOTO-9 
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(♦ttwftot* *rifai ) 

1. *1 9*i x 10’ 98 arm, l ftfaatm (-10’ 3 aim) 

Inftpniwu R - r^A-^" ft *rti¥ i «rfcf3 «rt«m 4'8xio _l(> 

91X10 * B 

(fovtfcttjtft* to *i E. s. u.) i l fifarm 

^t«ft=r - i. x 10* 6 X 4*8 x 10" 10 - J5- x 10 15 E. S. U. 
yi s l 

R c*t. ft. ?ro wti^ni l fqfarm itro fan vi 

(SxlO‘ B V - 2*9x10* 9 cfrM 

-^- ^ 7 — 

«v 5*97x10® 7 dim fcnatow «r 10* dim to ^w» cw 

Rc*r. flr. jjn*fn fenar* <tt¥w <stro vi *=G 

6*7xIQ- 8 x 15*97x 10** ^ s 31_xl0» ^ 

fa*f% 3*T «lt*4% VI *TC*W dltl ?*t 3t*t* frt CWtltWl I 

to t< or*n *rfre, frsofaF vi *totf fatfe vi *rc*m «frt 1 <¥ frfa- 
arm «w <¥ fifatm fcwirmF c3 vn mi fan *«. fat* *|Mt i 

^tft« fVwtautwf ww C«ftw ^t¥n ¥IT 5 ntt* ¥1 i 

2. *^4dft*r ttofEU to star* itn c^stwi <wfa to scar* 

mtfa ^nr to toi *rc*t«r*, *trs scar* TOitwV f*|k **t4 *t*i fa c*c* 
*Tt*Tt*fel 3*1 *tt* i 


r 



EM „SS12!l2L 

El* *5^3 *JT*T 

.*. EM 150,000,000 s 376,000 f¥. ft I TO ?*¥ <4* *fa 

<pi $#* E ft* ew *rf* nw #tn c?<41 itc* i 

8 
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3. *t*ar irfa m arrt* utt** it* P, (®fa*/*tf c*. ft.)» *rti®* V fa. ft. * 
®t**fa1 T*K II am M *fa «rfrfal Wf (Molecular weight) II, ®C* 

PV «= -S-RT, «rfanfn* TO M-32 

M 

16 ant* ifanrr** itn P* «rti®* v t fa. fa, it* Pi v, - |RT i 

32 anti *famrc*l CICI Wf*®* Vi fa. fa. It* 4P t V* =*RT I 

.'. il-21 .'. V.-JVl 

v s 

4. Clt* IflJt* *|-®*t|* *fa *tut*l fafalt*!®!* &** fa^a 2 ^ I 
fafalt*! *t*jc* "l*M5intt *fa «iftil c*t|tl *¥-®*tl *fa «tl 5131 
finitft&t* *tfa citlr® i *tnc® * 1 ** *fa *t*t*i , **¥ti *t* 330 firitftSt* «rfa 
citir® I ^Slt* c*t|tl *i®a **r fan ** c*t*i *tt* i 

5. ftltcif Hit* **J fan fct* (Tension) sfaci **®tt* Itin t ^t*JI 

ll&* fe** **f* ** ftnftl* in I 


tffTWIt T 


*l*C*Tt* *Wf*fa* (&. fa. Ifal*! 
«f*7t® *fB* ftwt*> *r*jf*i I* C®**® 
*pft* *® 15^ (1971) *®t* 

**t*ti*f** inn* i fafa 1901 *tw* 
c* *tr* ¥rtit*frtm c**tt* snarn 
m* i 1922 *tnr cifaw ciri fafa 
a*. <*. f®fat it® in* i 

1938 *rtm fafa wfafat* ^irfari* 
nn f* 3 ®« i* 1963 *tc* wit 

itani mm fa’frjtnrtarti'hr wtnri* 
nn citwt* in* i fafa ** nn <51 
in ifa*> *t®* **t< * «rc*i «rft* 
1 *a* **fttf* *£*-*tfa **t* *n*ii 
m* 1 ®t**i fafctft*, irtt*, c«ff|S* * 
iftifa **fa **:* iniiti «ti® in 
**tfa fafa ®w **tt«fa ifa-citowr 
fan *w*wtw infant* 1 


1934 *tw «wt*i ittfr* ***** 
carttS* *k*i «w-ci 

ifa arm *®it< **, *t* in 11 * *t|fa 
« *rti«* ftl'ni 1*1 w l* 1 fa^fi 
iitinra **i ||S* toss* 

fartfai frwhcw *m fafa %** 
*ri®* 1 faf* ^fc*facfos cSS*-aii tt^*®i 
*r«ri 4 *^ 1953 *tc* c*fa* *tfa *ait* 
*t® in* 1 

faatc** *t*tfai it*itfa®i *"*ti® 
n cit* fain **¥i ante** *rci 1969 
*tc* fafa 2,000 ntfea *ri«ftn ifar* 
cwti it«-a* arfaii in* 1 faf* i^itni- 
attfar W *Tttfal Rafail fafal 
hwtfai *faiti 11 iwi «r*i «r*H 
in* 1 t*wA® fafa The Social 
Function of .Science’ (1939) $ The 
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Physical Basis of Life (1951) ; Science 
m History (1954-65), Ougin of Lite 
(1967) iw | 



¥*jtn* c*. f®. 


1957 *rr« foft W\ filfwrttw 
¥£4«ft¥ ¥4Jtn* U\W ^4, 1958 *ltC*l 
USSR sitnti ¥Jl*tc®fa, i960 
cwtisttst* *itcs*r ¥rt¥t*®f« ftsft* 
W, 1962 >ftW «rtrt4 *ltCS¥ 

¥Jt¥tt®fa« ¥Cr*lf<K C»«4t4 01« 1956 Jtf£*t 
arwni ntew ¥jt*tr®fas *w* wi 
1959 ¥tW *1c¥ C<3llfat»l *IH* 4tl4 
3 n**itfsi'® ¥ii *i i 

*iW4ft¥ C*tt* 

* 1 ¥ 22c-r C*TC<$4* (1971) ®WJt*t¥ 
4t*ftltf| «tC*f *fiwr#n«w *t«I4 I 


foft 1887 ¥lw ¥fa«l ¥tC*f <flWTW 
4CS4I -3,1114*1 ¥Wtf fsfa ft¥1 *lt* 
¥W ¥44 1911 sjtW dfitfcrt 

14t* ns ^CS4*J CST>ffS4tlt ¥C*J 

ntffaftsrfa ¥<nt*t¥«*f ¥*te¥M «rwf 
*CM 1 1919 *th n<« f®fa ¥$ *tC¥ fS’JV 
f««R I ¥tS*tS foft W ¥t*t£ 3 fff 
c»if®*Jt«i sen «rtwM ¥tw1 ¥ttw fibfsr 
1943 ¥t«l ¥ttf f4|V ffc»R I 1948 
nlcn fsfn ¥Jtflrc*tf5u fW*l¥Wi ff&¥¥ 

C«ftC¥*TtS fyj¥ *4 I 1947 ntt*I faft C®4¥ 
« ntfNfsitl CTtCVJ n«¥ts »lt¥ ¥IMI 
^ 4IC*$ $tt* ¥tt*ifS4't4 ¥ftlH#n 

¥JttntftmM* sitfo, c*i®in ¥* 
^tnfffts ¥tftf*»fc&¥Ttn 4Jt5*7t*t»t5t*l 
¥itt*rtfnof*iCTs ncssti *yfti 4tc4 *n\fte 
¥S1 H I 

1948 ntw fofa »l«C4* SOW ¥BW 
¥4 t*Ff«ff*TSt4*l-<aS4Jt^ «fl¥ ¥4\ f*r®f4S 
C¥*(*l ^¥ n?¥ ¥t¥ ¥CS4 I ¥1 Wt£|¥ 

wtn* «tc*r mtfsn, itnsW, 
ntfcc¥4, ¥C^(¥l¥1. J>JFW¥' ¥44 ¥tS* 
MfrtaCI* C*lf®f*Tt4 ¥4tc*it 
f&fa oil's ¥CMI ¥¥C¥l^,¥f<rt, 
m« ntfc C*! 1 , CTf¥C¥l, &4£$1 ¥44 
f4*f4¥tni 4tl¥ fi«tM ¥¥tTO¥ 

Sntfa wtw nmfas ¥t«^ i sjrupi ¥tstm s 

• H¥t*l ¥jf*tt®fa ¥4 Sfttisi ¥44 
¥tt¥&4t« nfCS¥ ¥fftC’ftf*TCI>ICT« 

^¥<35 »f¥tnf® f*t«H | fsf4 ¥(t¥i%4ts 
¥W¥t¥ ¥tX^W ¥44 ¥tC#l%4tS 

4tWt¥ftf¥n»I wrfortfrw *T»tnf* flww I 
•nwiiw ¥C¥fjmt<ot¥ 
¥f¥H4t%« 45f«t« NflfV Srt¥|f4>tpn 
¥t«tt CflJ Jl¥ ^WNt« ftpti C4¥ts- 
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^nritnivti ns 19m 
cnc^w <tfffansfn sumcn *t*t* nra 
nwwtnnnn nwin i *n wr 

*nftn nt» 55 ^ m far* 4tt ** 



wrf* nm jtnfarto 

fast, ft, 4* !<*, ?31 S 4T nrtntsi, 

«* grtsi ('«tn « ftw nftsti *wsn 
*PWf whtatt) «wi st* 

sfnnt cm cm**i 

«wif* sftftsi ftnflwtom 4^ 
*s^ star fnmm finffainn* «rnPw 


natoti fsfsr 4tmn Q&* *1% nts #w 
«w 1937 ntm <n. 'fln-Prnftntt fiw 
nnttf-ftwtw ^tn «rf**t* sm « nsti 
fan ftm* ytera nftw cwi *i*ti 
«tti HU stn fsft 1?^W® arts}* 
«wtn* sfc* fnR^t? fnpw «w\w fcw 
*nnwi « cnst* fat* nmrtl snn 
<w snsfe s»n^< nnwt-fnan <tfti 
stan / 1939-40 nttn fsfn «rtyt"Ht%ts 
cast* fsntm cntnntn sn* 

w s^-nnstn nfaw Inn cs»«jf5 fts 
fcfa^hrta* nt? fc^s ?? t 

cntfinfc ntfnitn nantfnst? nfsv 
?t<nt? nnnV csnta nnat? «rt? 4 cstfe 
frtsi ajt? ^rtstnatfa n^tcnsi nfant^ 

( 1000 fswtsitfe) $lt*ffikt*{B 
vytantn f*if?s ft «w sta* cnaf?n 
n*s fsft nfc cast? cstara «ti*M ffwr i 
1969 nttn? cnt^w *rttn «ft c^arffo 
'ntyitfns fct?t«ra v i 

*mr* ^rtstnntfa fntft cstar 
Prsi fasten fststn nroWnt* 
now i fsfn ?sfa fiwtn nfrot?* <rtvn 
n? 1 ® ?t*>m sfatw ffat? Iwa sssn 

sewn* %nn i 




ftotTO from 

20cn c«rc* 22cn cm^ii ’71 nto w 
Itfif fiwti m I feCftll 

M&tCI a|«Wf« fwtCI CltOTtl fCII 
itsi $it$j5&fc m fifcfffiti ftftohw 
®to *1* <3 (ifti fiwfi *lfiicii f*t- 
ifsi) «iti ^fsftocn tofto %*r 
^ siftorta itt 5 ® m tfaii-i ®to c®. cf. 
csntlt i 

nr 

ftoti *trKfun. ill**, 

®Vfi®i ® ’tPrre* ftfto ®<? « ®utfn 
•tiWhfiitoi, iwtf®, it®*, =^n. f%<3 
*if f®a ituw f6®ti$f®tci toitfn® mi 
M ifw t $$ tfprw Tophi Piwcm £®fi 
fiw.fr ^as « mm .ffiptt frowwtti i 
f%f^*i fan apttf towi «rtw utin 
«W C»lt IJtlJtl ftWT ®tC*fl MIT to- 
»it* ®M*ifrcf ftnwfti ^rtn® mi 
$wfto I TO %-**% cm® fmif 
mct ft®w* mil ^5 w to w 
fti «n4?t* nwfto mi itacii ftis 
f^wvi ntuti Mfifr *$n«p ftcuwj 
ci 3 !! n ftw wiw «nK4\ *rf*^<- 
®ttl aft<fa TO toll I 

W«: frmTOMJW, fiTO «t*4fti 
nnn ¥*ii <• itftwr fan* urn 

mi infw t 

•rttonw itot* wti ftofaurffi 
«rrtiti ftntfi ft* «1 ^tn nfl- 
mwi to ffri stf TOftoifc to* 


ftof ® fto#y? toijw ftcar *ts- 
ifotf fllltfa® Mltl Cl fe«p| $tf 
fH* MUM, ®t* TO $t*1 faniM* 
wnt* cfMr i 

TOftTO 

iteta (stfrots) cro to. «i*. 
TO. «T5t^f lltl Wf—*11 

TOti* itsftr«r ®t*i«* «tii TOivtifr* 
frlllw Ml frwtW Mil ®lflMt^* 
'Mix ito* lit «. fn- itii i festcsf 
fif«r ca*r%f 3Tt*r « <it%i 

*flf *^tf II Itfci i 

fltci ®fl®tl iftflPTI 
*t<cif*l fii mi im 'dwifit <£t«c^i 
«mtro ntcm fti v it mi i 

«rtff®f nficiEi wife citi 4»itfi 
fin to faH ^®fi mici i 

1971 ntcn? 

M<(ti i" ? ti^ ircwti ww ^ntoh 
Itlfac*!! ®tatlfl^ fllflftlCH ®^| 
tout! 3 rtltlllt'3Cf f 

tTO-fi«tpr 1971 ntwi citwi Uftw 
^fto w n m iif i 

M^tw* fttotftotl M ftfivrcil 
TO Clttlf *tlftl fRU #ftf llltl 

fn«M i 

55 im in fitutn fiit^ ®to 
*rWwit«w Pict «rtto 40 fftriftf ti 
citcm ti cn«w i 



f*r 23 , *twi Sri?, 

3j^t^*f fifo *rW**l «ifaw, 1971 


« ^ft'S 

*«Pto fuwft *rf«wr <*$ 

*tfo ntChli RfiwtCT 31 **W9 
fcnftf ftw i nfaucr* >i«t*rf« **«ntn¥ 
»KfjaRT¥ m **t«rara jf*t*rfwF ’rsts 
¥tw »r p ta ** i 

i. * fiflw fwflt 

•rfirorv ¥*fafsu %nf usMi 
Rftmw fc«tff» w»nw 
wMtlii *r« 1970-71 *rtpw w*tfinrewi 
fafa* ¥t¥-¥* * «rif<i* wtfa q"*fc# 
$t*t* utffr fau*% nti tori 
fafa <it«* uwr cu, «t« qwitl ftpr 
*rfirtc«ri rortfan utfW «rfviii f?u*r 
R«lrwf *r«t* *ifcf fUfortm wtoim 
f if«wi fuffct ¥*i*rn>fci * «rrfa* 
wtfta f^nr ft*uretc* Rtwtf&f *hb 
fyi «tt* CTtfcftS ®tt* 1970*71 

*itwi utfi* Vmh f*nlx^ *wr fii 
•mil (fef» *1*fa*I% ‘■t* * ftwt*!’ 
nft¥t**fitl7i wti *¥tftf*tfiw) i 
Tfui *fc*. fcft <rtocfi fuft* 

* Rtf«if wi ftnm f fin 4«H utfowH 
f$Wtft**WM 

' faita* f^ft ^fwor* *t?4tfutfr 


22r-r crtton 71 
5-30 frl 

utystuti utwti Rptwi *bT* * <rnti 
*rT*Fra frw* ‘HR * fu«t*’ RtPrv 
nfaw «w wRf^nr fiwt*r « fuwfonn 
•rtfo-^v WK, fu®faf**5¥ u^sts 
ur*rai dnwtr * «itfwti <u< *tcs-*»w 
fi«t*r *tf«t«Rf <rff% f*f«* ¥^*rfsi 
*<*t ¥CWI «| *r*R* nfiiUCTI ¥tf- 

WtWHOTT WV CU W *Hf1 RU*flR 
¥H fsfsr c>rt*fa* feow ¥C5¥ i 

*ffa*«Rl . f%f¥¥ fftfl Uttf* 

urntirt ci w Rtf%¥ irtf-Ttfw tffcitw, 
f t*ti ¥jt<rn ffni *fafsu uftn* 9|«j9m 
nfapff 5itfRr « ’TCirctftot* 99 
wt*ft*r i 

2 . 's w^«w 

to 1970-71 jfti»or •riW^i 
« ^*n¥ ( RJt*lt*f f^ ) *ffiWC¥fl 
c¥t^t«nw 5i*if«wtf% cut* **ti« *i«tu 
¥f?t*l¥csr» wt ^i , itf 5 f« ffnt w»a< 
f*cl*¥tc* Raw fc«* i 
=T«jni-¥^¥ ftntu-f***®? ¥ ^w^* 
n? nu'mfoaK* wtfN « f ** i 
«rs:ni c¥t*t*i¥ fuftfl 

¥t^Wt nftfw ¥^% ¥ Rfcutfri 

1971-72 ntr*w i» •tftutf* Rt«- 
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qfftv fjwrtf si n<5 n«j*ft*ri 4. %acssRt4 fitter 


^stafatna v® n®fa cnn acaa 1 *rc«tfaj 
WtoitSStf *fCS $®* Sia-SSt® *f® fenfa® 
’IWM *$'* <q$e*ltfa® « 

$fl<» SS I 

3. Vtfrft arfsife iAx 
1971-72 ntWf nfascs* 

9fffif«I affoT* « >rt«ffs«| 
nac®s atatssn nears g®tar <®tftiai a*f- 
nfss saNs ansfa sasrcstaiaa w® fenatPt® 
®rss »r®mi a^'a ®tai a’sfoapcs 
^watfa® ai i fev ®tftai «n?arift nfsacaa 
^«5f atfalt afafes fifos ncs « nMsa 
nawacn fsafafn® w»m n^aarRsipin 
a^cna aftai n®ts entfa® as i 
*?t nfafo 
^t*owra^s 
n®tnf®—I|nr®T3Rt<t a® 
ass ’p5tnf®--i«rfar®^ti ntai 
^sRtfort* fi 

^sqjdjfaf c?S 

$1*^1 RfcHtWt* 
$«st«r®ts sraSt^a^i 
^orftSta 
%rtn*ata nHtm 
%att«rwsN U* 

%®*Ha*a 
catatai®—%tn 
aifaf&s—alnfsanatf® cats 
naiat^ s^nfN—Is^ar sesriwtaTts 
%iyta®ara & 

■HWI *TO 

1. ’ %*rtnt*i5ar styatf 

2. ^«rrsar*it»i «t#[ 

3 . J|fWW*att cat* 


5. ^srofsar fMl* 

6. 4afapit*1 

7. ^astonr* naats 

8. fs<a 

9. %Mat* ssa 

10. %rcar®?ats *ttn 

11. ^"Ifl WFasft 

12. la^a^sts cals 

13. ^ssfa^sts fa*a 

14. ^ftrf^fsaN a* 

15. %acasrat« ^catntajta 

4. 

sw*ls fswfa nfascsa *t*nwa *r-«^sr 
«r®®a w fames ^wtcaarata ®t?fts 
»rt*r iHacfa^sta nfa a^'a «rvtf%v * 
alcsftnarata has a^a nsfa® ail fc* 
«t®ts «i®:na nats aisjeatfir® 

® $$1® as i 

5. fotSH»tf|aw fWw 
nfasess fsfa* ®afc«n 1971-72 mens 
fants-n® nstoi afsstsar® fanfanataa 
(«rf*&s) acn nfatss «^®s fant* 
natoa caintn'' aataft *a£f$s®i arct® 
cats, st&t4 autftfc$*Mi ats «t®tfs® 
as ®tai a^faves }$t® as i 

6 . ®r®n® Titsra-na <saa f%fV 

nftas® cntnt^lS ^rarntca 

£nf*w csf®ll®® sisja® -ats®-n« «a 
fata s fasats^s 4nt®atm J^wtaww 
n<TO (nf*if®s 25.8.71 vtffotv 
asfeanw a^nffes a^tna n«rt 

^n^fn® ®raa w awtfe® wtwtsata 
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3c* fra* fcnft® wn*i fff 

4ftnfiiK4 3?c4tft® ®w i 

7. «l3CTft4F 34*^1 ftftfc® 
3ft4t?4 fti4®ci4 f5r*ft=r 3$4tw 
4tft® 3t4t44 3ftc4"ir44 4ftfa44% « $ffa 

«f®ft4ft asftftr 3W4t4rra 

33 ftuftft® »tto*ti ^rtPttT¥ fprtw 
3®ft 3<43f®3C4 ftrfrft® i 

1. CTta 

2. %reft*? fttw 

3. ^atwarofa wfopfr 

4. %t4ftti w 

5. $|«t4333 ft® 

ftwisniw ®rftmc44 3®fnf® « 
♦ffww* *4nfr* 34 fcnftfc®* fMiffc 
^Tfpwsr 33C4ftc®5 wt«1 <4 3ftc43W4 
®ft-f444% ® *r$® 33t4t44} 33C4tft® 
« 3ftfa® f^w— 1 ®ft1 g?t3®tC4 ffr® 
*ftftl1 ’tTJ 4^C4 \ 

8 . TOfttfo® «N«I 

3ft4C4* 4®t3f® 34im 3t®iarct4 
43 4*13* fcnft® nfcfttt* * 'Brat® 
nffrft* 3f® Sfttft* ®t®3i « 
34t4lft®ft 33 434ft aft* 3C44I 

C4C34 4^4ft 344t4 ftaft Pw « ftaft 

3ffiJ3C4t4! 

3«t3f® 

4fft ftaft *ff%33 


[243HUfW 

«retc*« *i® *$ 444 ® ®ti3i 3ftt34 *3® 
JftlC# f®ft ftlf 3tC3t*4l 3W4 I 

nftswt atw ®t*fa 4t4Ft4 ftaft 
ftaft 33 C4 W 3*¥t*t %T»t«r 3ft- 
4ft® rtroi, C33fat¥ 3tn® 3ftt*4l 
ftft 3C«[3 C4> 3® 23 4«ft* 4ft* ftaft 
*tft44 am ®trt ftutftr® aftitr®-, 
«W nft4t44 ft 33 313 ftfttWT 34 
34C434N 43 3f® 3rtt*ltl» 4tC®-3»TC4 
ftaft, ftaftft4I¥ 4V®1 «ftf®4 414TC4 
3ft4C14¥l«tft 343J 4jt3¥ * ft*® 4*«1 
&fttrc 3 i 3ftr*»faca wtftfcrstn- 
®ftt® 3ft41C¥ 3tft4 44144 ^ftfl 3ftft4 
4tflft a«fa 441 4^C4 4ft41 ftift 3rf31 
3313 TORI 4*3T4 44 J *fal 3C3 
3f«4C44 3tf43 34&ft1 f444 talt ®t«4l 
f®ft 3ft4T44 3«K3 4*44tC3 

33®: <4®ftt4fl 3t4 3f«44C3 4ft *ft4t4 
33 3t3*ft 3ftt4 I 

WtW HW3 

%Kaj334t4 3ft 3ft4C44 3®t3f®, 
4ft4ft4 « C3t4t4J3 34* 3t4f?^ 3ftf®4 
3313 3T3»m3 3tC3t5J 4fW 3fi4W4 
4ftfft 3^®tC4 3ft5t34t4 33 3tlf43 
434ft «t34 3E44 I &3ft® 4®lft3C3« 
^fttt44 34C4tfn®ft*l3’ 4r4f«tl44 33 

f®ft 434ft «14ft 3C44 I 


1. ft^3^4ftC4l4 


4. 


WJC31W3 3eWf 4H4f 3 

2. ®3ft3 41333 
4t4ftl3 433 5. 


*m 43 
MnfN 

4^hr ft«t4 4f«44 

3. «1t43*Jft3ft^ 
<14333 ft® 


34t4 3*3ft3~lC4tWftWf»^Srt _ 

•ftftfpftf •ft#14 4^4 fa*2\ Vt4l 4ftf4 StU, fftftlW |<D8 34tft® <43 43MM 
VfJ C4ftHfcW m 'Bft'fW 4^ 34W 4"f* 4ft® I 


Wt43feH4 





■■■■■■ i i p if ■ m n — ■ ■■■■■■ I " ' .. 

5§fc*i M fkm i97i m mn 


[ ClfecitW «ltaFta C*tf i *R1rt aw& iftl fiw KTO I 

nrtapn sot cil^ft wrs& «Ktfoi 
*K9i »ranr nm w vm u*to scstfastis ssfc «rrrei <s\$ citOTs 
*t*«i « «ffe*ta nro fasten *rcTO*t*r tffats 

wtwn onto oft artwtvtfai *f?<® Htfro si fti 
iHH *i*rOT <& cstOTs nw toi» fonifafs cstfctsfr trow 
*t*t ft* sorcs ] 


citato 

ihtstwi* wi* to* 

. wti ftstw cwrf w fcnMn fafw® it Clf*£¥ *fwtci 

«rsti stm sro ii cittfiscit rtf» to fsfH sii lots 1 4«tw ®<fe*tc*ni 
nil I *Jtltl Wtstlf *TC<f vitiligo * fsfSMtHOI vitiligo 1CS1 itlt C*f| lift 
lweodtrna A Hi «W* Hit* clftcf * rttiW faW, sftftal 

Itttwi n I Cl WCf miW-<TO « ¥tflf«¥ ! 
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Wtf f fTOtl £ 241 If, 12* TOn 


iiitil f^ita in n, it* vtw 
fWtfiH it* ftf4<£n itfe toi toi 
ftitvi ^ itit* fw «rw ift, 
ititii, few*r, ?fc 4*ff *itfii citrti 
fiwi flTCH *18, Pf^t, ftfti, 
etiffi fv*K<ifii ititifii 
«rf^1wit« ¥i*i ci itn itf n dpi wfef 

H, fit! secondary Iucoderma fli tiff I 
V *1 f* ( In v 2H ffe? Jfffcn ) I 


itfmi, iff m fin flmtww citi 
crow it* h i to ci citi sfc*t*r 

!t«W II atfttfl Cftf TO* &«U 
fijfii nfifapii orn iti, ill to to 
jth cit*N itiPif fcwji i*tv ftci i 
iww iit«r*4?l'id il$ci* fd$i TOi 
* in citifc ft ^ftfinti ifc in 
if itfUfl! ititffi to 

itfl citi iici intuit^ 



ii* ftf 

ClffdtWI (Vitiligo) fttltlftfl Clrtlf 
i* *itti citiffc* cm itw i 


4fdtv cf%l effa H vitiligo if 
TOfi ftcitw flit i i« ffi■ 

TO(dt* tfCIftfl 4*9 if hi) fcwtffc 
fditt* TO* nf cifftittor itaK 
cm I ifft if rlffwti ftfTO 
ifhujf(if iiftfri hit iff! i 
fnrtfti PfFtw ciffdtdi it«i 

TOtf TOI WflWCI if Ilf TO1 Tfl 

itfi ft efti toi nfWi it* n i 

TO f%* fftf fldtdl If fluff! 

citTOt* ittf n i if citcm iiii citta 


itTOI fIf f Pff itiiti to* * 
«rntf i ftro in* iff *flWii fifea 

TOI TOtltlll* HIT Clfadtf Clf^fc 
II IH^fc (White leprosy) ltd IWN I 
ill ff, 1400 H *$fti iff TO CTO« 
if eft^r *tatf itn fcwrffi TOi 
ertfti fntfi iTOli ftifli iffUfati« 
rtfeiitdi (TO ntfii Hi i 

chi citton ltd, ciTO itn 
ififtatfr cftTOtroro ftcif fl 
dli nil frcidi <%«tr HH iffti 




699 


farm 19711 (tffeffclU toMWfa 

m 41 *1*1*99 *tw« 4t«r *Wft • 43^5*1 t w CWf,Wtf9 Wfa"!** 4^ 

^ 4 f^l «rht<nr stents *rc*« *rt* 9 i cwtftwa uw wfafel cifiicitrtt 

*tl far I **« 41 9MI efJTtfa'® 4?- ^ *t<i1 psitftoro 

antww c* *rf*i *<r wt*n *t«i ^npretw* '■nx^ w 



2 9<< fsai 

Secondary lucoderraa C9ttn* ^tPltf fiat I & *lt« CWtnfMf 
c*9t *tt*c I wtcn slfa Wrf 4* ctfrts *?£ i 


*rtx*ift* 4* fairon 

frprctfc «rtt»iffi <f to* ¥?it 

wrcit 

HffaStfw *ff*t4f*rc^ 4lw?Wr« 

C9, fif&I 9t*W9 f^f%B 9< fifftti* 

♦PC tC ^g melanin, melanoid, haemoglobin 
« carotene «T?f« C9 W top ltntl^WW 
9 ^ «lCf, 9 tfW» TOT CWtfaai fftfl 
epfwi ’ttwr «w ftfaivN f5J'®* 
*t Mfim •fftotni &*w Wi%>m 
flSltfatH* *TO» fttoHNl 
itit* i 3 rt*t crop ft** 4* 

*t«tf 99! ftWKl* *tCT* ^ 

*iti«i fc* i 


fcvtf* 4 Sfartfl *i"*tc$ *[fCTtwi ¥«1 

ettnfa* *w 1 

dwtfaw frw 

tcf iWPl® C*WtCTtl 1 ^ *ttnw 

Wtfaf (Melanin) fcvftfCT* 4ttft I K*f 
q* «rvt—(Epidermis) 499 
Wf (Dermis) 4*99 *r*9t*Mt9l ftft* 
99 basement ftftffa 9t9t t 4* basement 
firito t*fw 99T99 sifrsra *9*ti f*ffl 
erftW fof* ICK* WlCfl ’rtfa W 
91 3JTO9 (Basal layer) l *tt¥Wfl csttl* 
4tflX1 VPrtWtotW fttt 9fB« 4* 
tst«i *cn* wtwtntft 
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mtn * famt* [ 24* , tan nwi 

3jk ffecai c«r*R<fa <8trw «rsm* cytoplasm-** nw 

wfanw* fa*n wlfa c*ntr*ttntt ntw **«t¥t* f*cn *?* 

w*, cnntw cwfafa^to npnfe «fa- wit* *1 vt* i 4t*t* <•% cnntcntrntn 

<*H*fn *11* CTntWtntfcfe* ntttjfe fate* «tr* tyrosinase JRtW 

4**tn I *tft «tf« 5 C*E* 10fe <4* 4¥tf I 4*K fPCai omtHt’rttt 


- Q&qtitWf 

40 IHIWI 1 ? 33 -► 

^<r— ► 


CW HRPM^b 

#3S*nB 




3 n*s few 

*r** wRiiwi «rti*Hfa fart <w cwtwtntft 


*J**tCT C*ntn-«ft*E*tE** ntc* ntt*r 
*fa** w «rtt* i{8 *r? cwtwi- 
ntfefr *Vrc*t* i **lfa ’oT'^f^f-tfe 
(Dendrites) *fe w\ cvitCTtntfefe (4^^ 

fa wNt ) *Pta*tn* nwft ^n* ** 
cnntfa 3fa* fa* stnttft* *nrW i ftfa 
srfewtfi *tt*if* w ffa 
fenftfa cqtfe wti f*tn* ntffi e?ni nt* 
3T1 1 *tWW «Pto*tF[* CWtfa fev 
•rmsu^t^ *m in *w tro, 
¥*¥t* (ton) ^cn ii* 
cnntmtntft 4*totr*i cnntfa fevttnm 
wi Ufe ^ 1 ft* rtiftwwi <wra *fe 
wm\ ^ nlfasi cn to* *i<« *fe 
ftfapel i 

a LiaalMi ^iCiMii %1 

cn*itf*w VMtlffl’tfNipVl 
cqnitntnftfc tfforrMto wwft 
(Secretory) i n*wt* *t c?t**fn 


* cqntwtPTtqif *T«lfwtCT fefsj® **1 
TOItll <4$ tyrosinase fen- 

ft to « '®rf%rcwr=rw ntfwt* cnti* 
«W«W 4*ft$ tyrpsine nfw ci «rn*i 
Litton «utPps me*, *i ftfa 
•rftciw *w to nfirtu enntto wntifa 
it i *^tc* few cnntfa ww cnntwt- 
cn\m 4tar* cm i ftfar «wii fennto 
ntfl »mfeCT« w arntwtnttfa «rt«jf- 
tfH cnnfattntn enn nff 

fl m dendron-u»?[ W fa« 

cm m wten i t* cnnfatwfn 

fe««%Tl ftfetftft fifft VHf 
*ICTJ 4PW *11 1 WfW fe«%¥I ** 
n«j* iRwrtw ifn fat fav *9 
<viifa> <ro< wtw «r«ftn $fai 
4<n ? w i 

Tyrosine entf <WtftPW fltfetW 



torn. »7i j 
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*tfwtft5I 95 toc# 
aifo^tt* TO* TOl 9t* ft I Mason, 
Nicolaus, Prota <TO JftTO 



1 Tyrosine 


TV«OS(NASe 

/ \ 1 

A-DOPA-^melsnin 


4 m f59 

cTOTOt^, TOtatrnfa to cwtft* 
ivrro «rfoi i 


«*$ ftro to& ^twtvnt's toto i «tfr- 

$•?>¥* TOAIC9, tyrosine 95tTO 
DOPA -*• DOPA*Quinone ->■ DOPA- 
Chrorae-* 5,6 dirhydroxy indole-* indole 
5, 6-Quinone «»*fa few *f<rj fro 
•tftet c^ftr* i ft* 

*tfrti *rtni TOft* C5\fa* •tTfttf* 
*tfr, < 5 *ft ^rtfl * ifm stfi- 
ft* ** * hftfrj wi «rt»rt<r; wit to* 

«ffti w fift t *rt* ^ ’OPitwl fin* 

» sV 1 

fM ^tTOtff TOJ Wt**T CHI *tll 


5tC*ft, CW 5ft*, CWtCSftoTtTO^ 
■?* wtt«ft flywrw IKn c*f*itftro 
^Pit* f^tc< *ts? *t? I 4$ CWtCTtCTt*- 
TO melanocyte WTO 

cfaTtc^ fc*ifa*tc*t *r» TO*w*rt& 
etc* sfttv i «ftcn^ 5»ii tocs «, fens* 
fclWtl *t*1 ft3f«3i TO CH«Ttft5 5^n1 
TO C^tC55 WTO C5»ltft5 ¥*lt>PITO 
TOfl *t fafa* ft*fi*|W 

9<fW ^TOtWJ* Iflft ctoc* 
cvitftwi itaftsfaf fiw firivv 

** 1 *lt5 CTO ftflll 'At TOltW 5JtTO 

a&w cw< 5<hf*i; (wfK c*i*ttf^r^ 

WfWfft* Sftal « 51 4 V AitfafJarft* 

¥tC»11 W ) W»t C55J fTO *ftC5r I 5Jft*5 

cro^ niWi to off=n cto~« * £ 
MSH (Melanocyte stimulating hormone), 
ACTH (Adrenocorticotrophic hor¬ 
mone), Progesterone, Caffeine, Apreso- 
lin, Mesantoin, Mersilid t^Itfa 5¥*p|JE 
<«t C*Htft5 *1t* TOE* ’jfTOE-l* 
5Jt*tt« «rvr c«fj, *ta affteftw* 
5ttca fttf* pc« ’TtTOT ¥C5—Nor-adre- 
naline, Adrenaline, Acetylcholine, 
Serotonin, Melatonn, Tri-iodo-thy- 
roxine «F?fa 5**1^? I *5* AtTO* C*C* 
TO* ¥N*tfTOl TO5* ¥51 W 

m ft I 

C^srfSTt^ (Melanocyte) Wfc&m 

afacw 

Berxelius-Al 1840 ^ C4S¥ 

?V ¥W Altar *t^« -lltft* 5KH eiC^fU 
TO« esntf^sr nMi# mH 55¥J cto 
¥« t1t5»¥, TOtWtottfc ^5C¥tTO;|Mt' 


702 TOufiTO (241 g«, 121 Wit 


g*i ^ ggtei wfw *r»tg« ft* to 
gTOjwi TOi wtggg *1 rtf® 
*1 vitiligo c«frf "?<&« *!-5tt® CTOfag 
®gl CgTOfatfck* CT falfafe gfagl «qtg— 
4* TO TO g<ai g)*®; TOv 4$ 
Cg*ltWtgt&fo fcgg ®tl TSf^:| 
TO® TOW ggtfM fTOsl TO® gTO 
fro 5^i*m: TOgggg 4*rc« <& 
TOt* fg« fggtc® $g^)® ft® TO 
gg fa I 4$ fTO gWf-faat^Cif* f®tg® 
gg ®fCg fa«®« I 4TO«W sfC®. neural 
crest rtt®l 4$ c«WtwWWl Wfa^ft 

* «it€li gig? to faftfc gtg TO Wr<w 
wi fa®)* toi fTO~frRg:®g fag- 
®*f gf* TO basal layer CTO$ 4* ffg I 
TOTO TOifi ggffwt to wfcgg 
Langerhans fl868), Pautrier (1928), 
Zimeiman (1946), Moson(l948), Fitzpa¬ 
trick (1952), Szabo (1954), Zelickson * 
Hartman (1961) «Tff® gfaffafl 
TOtgl TOfa Aaron L?rner-'S 1955 <w 
1959 to faf®ff ®tfg® * fag «rtqtfr 
toj* to g« ggtfg to TOita ^cto 
c*t cgtTOl toi fcngtfa® ®mg*ri 
fag tow g® gTOw to ®rtw TOfa 
fagfagfr® fawf=ft Arthur Allen, fafa 
$ts g®® gtw «r*itcf« to?c»i gcgl 
®gjtfa fcngtfn® **w to to to 4*rc 
to* sfa * tot* TO®fa*n tow, gfa 
gW 4TOtv to? fa<g*i®t gTO gw*f 
TOI CTO gt* I TOW* IMPS TO 4¥ 
g«l, TO? fagtg TO <g?fg® mast 
cell CTO$ CTttCTftlfct *tTOtc« I 

TOtf. toi fafa?®i *irf» <ro TO 

faf cgWgfoTO neural crest (# 1 * CPPM- 


gtfcfrf fevrgfa® ®glB| qftf»v TOf 
to frofa® g? i 

CTOfa TOW «JTO 
?g¥fa gw *g TO?* ftTOt 4^ rtfa- 

citcnw TO ®ugro to® tow i 

catena fafa? fttrtfa® fcfftcir? fafro 
wfagtm TOfa sea fafa? gtcTOi 
cgt^ g^t« gg TO ga ft to 
TO «wf* f^f^iarca wNl 

egef «, ^sCifl TO 

g<fcfTOinr gg a f N e l fwr caTOwi 
TOai «itf ^ ca^tfgc^a ^gnfgf« ai 
ts«tcaa sFtai f^« wtcTOtt «Tta:^tcaff 
gggrtB¥i gf; ^ sTlacftcaa 

«t«jvca cggtcgtcgfw ^*n» « 

TO® tyrosinase TO «fggl?W (Enzyme) 
fgf8?a®1 *1 TOTO®t# gfg^tfe I Block 
to® nTOt® DOPA-a gw •titg'rt w 
fggtca gatgrf <rr®f3pal (Negative- 
reaction) 4^ giBHttr g®J®1 gftf TO tfgti 
TOCgl g*g®S CfgtCgtg^ «PtgtTOff 
v^tff® g| £fff«g® 41 *19 

tffTO®! gifii 4^ g[gt«rf^g®if gtflif 
ntgtg gene-Jflg «T®r:« %*H ’gtCgtPr® 
vagta cutg gg%f—gfg« 4« *ftf «f»f« 
4gg« g-^< ggTO* l TOW TO *fgg 
to® wft ^ngtfH® gn^g, gt« g(gJ 
gpifiW ’»!' gggtf®f®g 4g^ 4«fn* 
ggjfwcg g®ttTOJ? f<tfiggfg« 

«r$hwtg gc® eggi gtii fag® 

fawTO* ® fa»#igf TOrtwi TOft* 
to g^etg TOfarv fgg fc*rgtf*i® ®g 
® ®cgig gtsM^ 4gfw TO gtt^lf 
gc«r, cg«ft fac-is to rtf®wtrt« 
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tiiu y\w «rwtwtetor wfa® I 

<W- 

(1) rtrtwW Wtl W1 
fant^fosts hw :—*tm*n fctJifo® 
m* itw c«rH8t*ni ®t|fm «ttfw- 
cimratn (f^s tffafs®, nt^stflr® 
mm antnrfos fdi ww c*tt»rctf»r 

ajfc® ) «W CWSf copper- 4V fit* 

>rw fcttPr® din i c*rfrtsjMw 1945 
it®i rttf 1965 >rt«! *r<® mvtm ftwtft- 
fid tffitimi fai 
t5 itiftw fn it® n fi i 

(2) Endocrine atf <sffis 

foflJ S—Addison-ufll Cltt, Hyperthy- 
roidsm, «TfT® fifi«T CfftH *[W 

ctfcitm iwitore f®%®$ 
ftwti fcvtfii i fii *rmt# «tt^tu ®cm 

(3) fafrrhlte:—nitfii-fwaftcita 

<0f fitfSF atltffif *1 toxin-in® ftufi® 

ditns fafotfsl mt ®i frutipr* 
csfcl *r>« i 

(4) :—fif«ft=r®: iat* m 
vtHtro rtfsrciW wi m^s^f 

Wl® <OT 1®J®1 <tlh 1*1 W 

11111 

(5) Autoimmunology Raft’S !—-TO 

flltfil-finfiT antibody *1- 

i««l ®tf?i n feiitfir® ¥«i i tm f 

(6) itf.-Wti :—■ittifipi ftstn 

«l <me n#* 

iw fdfi® vi i 
®rj cstm fiitfii UHm$ 
: ^mwi m™ «rti^ 
(Petiphetal sympathetic) Off/? 


®tl1t1j|N®tf fattf Ct^ntCltV ftll- 
^rr*r *nw i*i dm sriw®: «rtwi 

lit dtl, sympathetic hypotonia 
fivtl cholinergic nerve-tHfl iffo f4* 

cm ti 11 <iti fcntnr ciitfii 
tevrtdra itstfii ffritw ejrfi® it* i 
iroft art^ftn «?ftiitat* feMt 

ciitt&tfii itw fiat®* *t*rhifti irtf 
(*trft *t* fi®* fctsiPr® dm) toto* 
fi* ill it* i ®titit« m din. w®: 

CltW* 'Sn MSH (Melanocyte stimula¬ 
ting hormone)-*!* fap»l *1 *<t* itl® 

A cvrtt^R frvrtr* ’fit?® ?c® *rtca i 
^HRHl 

Ctf®CTtW» *W 

m ®utfr 

drew. ®tc?? w 

^tfnf JrtsjnB bctIctN ®rt^ci w 
wcmi mfwm <sr^*tnt*ri 

tofs® ®t*i jjrtw csc«r 

•njsrtft® n nc4?f® ^ 

>r^tt=T® si^ftrs ^®K fTO i 
?rtX®ac^f«y? ®c<fa f®f®c® mw%tz*i 
dnftfw new®? nfom* «ce 

<X aft ®afJtPr *ft«?1 C’fCf, ®ta 

arMtwfi fin ®^« fftm 

vrt¥c«nr mw ®rtni mw 

^r<ar*r?r f«n « ntv j rti 

fifidf ^ wt* aT*tt*rf*T ®«i artatrta 
^if®¥ Ttfro ® nr*r i *tn ^rwjI 

actatcwi c?c*r al ci^wtm «rt?r#t^ 
cdfdim m\* n catatWt ntw 

?wt*V e**frw w 
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c 24-r12H «rwi 


cTO TOt»r* TOftvTOTOr 
tffro ^tcfli nfinfoi fro 

««f»n:i snn i c«tr*r* toi 

TOft*® TOst* to 3 $ ftfrots 

•ft* smw s^to nfcfftTO, 

a fsfroi smts *rsn* *ftg, 

<®i *rti *ftP<TO fp«i *rt(*ra i to 

<& ftfaMfl ft TO, ®i sw I TO* 
cto*, fttw: «rfaw®t* itst ?(to* 


ftfavrfa to w cto* TOTO f w 
*ft«fi *tn *vrtfH 4l *?*i «rt%< 
•fttfw* ft TOtfWn inn, ®t« TOtc?« 
wtfti»?fafrti *mtwn»ti»i entn* 
n? nft wi wr^ cro 

«rt=n cncf, cwft jrott wt»rt« sti 
ft to* fa$i ft* >if **tft* »** 
s® *r?a fc^TO® to, ®®* *rtro* nc* 
SWfo* to i 


srt^R 

Tjcn »rr«r «rti *ttos* c*ft fc** wi *£** «ntfts ®7t*i- 

nfm *tfti toftr* wfaft TOto* c*tTO* to ftfasi to w ftfasfs 
*t*i fafts tosi toto to *tfa i to* *3 ftg* to ftcTO *rfc® gi, ®t* 
TOtft* TOgtft* «?t^C=T TO 4® 4ftft, I *Ft»TC*t?* W Wt*t* «fJtftt5* 

ft* faftsfe *ftft fa ? to fafasi to, w *rkft «*ft 

TO** *to c*t* fag ®rttTO*i **TO fofa gi, *w*fft £** *rtftt®* 
*itft *rfotm gfi> fro *gc* TOto tou to ft fa si to tes *®TO teft to i 
«rt*i g**t* i «iw ^t* i fegfgsmn— 

CH3CH3OH+HCI5* CH.CHsCl+HjO 

*fc*g *»TO 
( *TO* CJFtTO® ) 

CH,CH 3 OH + CH,COOH?iCH»COO C.H,+H # 0 , 

fc«fg TOfl 

(*TO* sirrfTO*) 

4lTO TOU nfagtftftH* (Polymerisa- *tftCTT gfa C*fa ft\ftl <«*tfi* TO, W< 
tion) «« newt, (Polymer) f», cn» ^ «* **»» , «1R» W" «*f 

*prcn ntr e t w l e,tn t cntn cnt, inn nt, cnfc fewn, c^tn w)nnft, 

*"wn >prtrci« neB Am ^ Ann*, AfCtnWt, 

S>fa CSH stfl TO, TO s ^^Cff 
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ftnww, 1971 ] ufow 

null iffir 4 *rfaf %9 iftft* wt 9 ta ntwft iwtfif 4 

9tC4, 9C! cnt <ffalft9 191 91 ^flltft- fTl9tf<9 it! ifa1 4tlC9C? <9 ltl« 
CWll I ^ffalfl lf&9 4ftfl9 4WCT1 nfiraf®^ ?E9 «fttl 1 9twt9, 49^1 9tfc- 
C1 &191 tfifttflB 9$! 91, 9ft4 191 99 4Jt!t*9 4 VttalYft* 49 w fiffai 

•tPwtl I fofl 911 91 I ^ftltltw vfr- 

ifaii wi 19T9 c*lT9 49 4iti i9i ^rrfitll® ffitn cnrtftflrflw oft^Jtitffi 
C1E9 ntw, «^l4ffel 9f94Jtlt*®1 9t! *N (Hexamethylene diamine) 4H 9$- 
911 ^tlttl! in lfa9 9W. 9tl»R C9tl 4JtPri fflttl 41^9^4 'fitfos UHtl 
fan lt?ftlfl4 iff 11, fan ><9191 911 91 I flfaw icfc 4^1— 

NH t (CH t > e NH, +COOH(CH,)*COOH—-► 
cfwtfifan ®tl«ntit$i «ritf®fH9 *itftv 

NH 9 (CH s ) e NHCO(CH g)*COOH+H,0 
4$lt! ftfaltn $fB M >19 s ^9 91 411 9fl 9C9 fc®ff 91— 

NH 9 (CH 3 ) 6 NHCO(CH s ) 4 CONH(CH g ) a NHCO(CH 9 ) 4 COOH 
4<ri4$ m 4flte fast fSrnri mw nrK Ife9 itfi9 cifan *tin 

fifvii 9ci <w ’•ffe nfB*r4 9f«, <Bft*rfi9 itftcu nr fw*w ititn fafii&i 
4wm nfnti 9&9 911 ^ 4 fagfri nt*tci nfai 

4tifi9 49111 *ffntw$ it$9i i»ii 4tn 1 w«f9 cm w vs np 4 
fll ftllWW 41 «f 9 % TORT 5 f 5 C 9 91 f 
mi cira *rtn, ciirtfifafti ®t$ 4 jtifti it^ii 4 ti 9 nm nrtm 1 nil— 

4 *Jtf®f*f9 4tftfa®l 99^1 I9t? 4t$- lt^9 a -66, lf^ll-610 iff fo I 9t! 9tltll4! 

9191 H 9fall tTftl 9tftllT fa-ltfas lt^9lff9tci 11 RtlU ITlftl 9fl, 91 
4 l<ftl 9W faf 9tm WlfW flfeltl 9C91 11^91-66 I 4$ 11*91-66 fofl 91 

fc«n nt«ft9 ^tc3Ft9i fm aw njtf®fH4 ^rrtfa® wti cfirtfififai 
fan itn 4 9trn nfiitittsF m 911 $t*«ntit*i ww 1 4* *N« 19 19 m' 

•t^itfiwni 9t9 citolB 49{8 it^9i 9tf«f9 ftitf, 9ttn mr itl 9 i- 

fim nrf 4*9 i^ri iti, it^9ni 66 - 1 ^ 9^1 4| itt9i-e6-4i 9 ^ utifar 
I9(9t9tl n* ifaf I 4|«tw 491 12000 C1C9 20,000-41 WT I if? 

^n 9lt91 49jfl9 4 5^fR9 91 4| *tf94Ttlfa®l 4ftIfa 4916,000-41 
lW4199tl ^»fl 4H^ IJlftWl 4t!t9T 41 ft, 9C1 9tC4 <9tl lt^91 191 91 
V* ntv 1 9tl 41 5^519 9tl 4ltltl 9C9 11—411 ff, ^ <T9tl ^ffaltlC4 VtVt) T®tl 

Hntw 4tc9 ^Ir&^iti 9t^-nrr^9 itif 9t4tci «9i 911 itt 111 uriti 
*ffWfci-ffni n, iti wi9 it^icn it?ffrir ci 919 itlim 9tif59 499 6,000 
mx I 4^1T!9tlWrW 44199V <4C9 10,000-41 !E9r 91, 9tEll ■ *?9tl 

fdntf m 91 itlm nt^i «rv?9i^nfa*i4 'wt 

' ;' 1 ; ■* ■ ' ! : 1 ' ' 'I'", 
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Wfa * ftpWtf £ 24«t af, 12*t fftJl 


ftf « *3* ff | aftta *lfSwt*lSs aftftl 
«'Sfsf aft 20,000-4? fl, ss«ta ^t? 
^s^taa*! «ft* aaa* ata nt?, aft ata 
ata «it? f^ta atatta fifths **i w 
?a ai1 «r«4? atattai ajaftfta «Tftta 
-stata^a att»ttaa atafaa *ia 12,000 
Ctta 20,000-4? ?taj atat ?* I 

attaa «ta« .aa?ft naa ca ca ft «w- 
ntta attaitatta «ft? ®ftarffas 
faftia *?w &*ita ai i ata? a* f& ftfafc 
wfc® ftftfta aali? atffta «^fta 
aftoa toft-arai f*i atatwa aftfffta 
aftwa ertataaft att®ia f ftft*ft: aa a3, 
®ttajfttta art 1*02 (1: 

1'02) ftftfta toft aai f* aa* atata 
«raa attawa atafta 'ear? *rta 12,0001 

iftataa^: attoa aafta toft aai 
WW« fiatTO faa a^tta toft aai fa 
at l *ta*f a«tta tofa aaw «itai 
ca% las *rt?, aft mv =rtt»iwa aft 
^Ttotfto'stta cat? ata, at afttai wttaa 
^rrttia attta i attfta, at *rtfaa 
a*j mi aat, aatafa ®tt«uft1ta 
«iaansr^«iJtfa® ajafft aai fa ai I #tei- 
afti ffftta caa»i (Phenol) ajaata aai 
*ai asta aw aittaftfaftn (Cyclo- 
hexanol) fa I 

*t fttrattaiftn attfta ftrtfttsa aftl 
atfaa art anlfcftfa aritfa« toft atai 
4ft e iatw a? *$^{5 osca ata i 

Htt*ft «taraa mw 4tat«tfft $ft 
<<#hm atar ails toft awl, art? ft$fo 
ffit ca%tftftfta uta&ftttf toft aai 
aa-^nt 1 aufwtftaft 


ata ft foal ata awtfonxfttto (Adi- 
paroide) toft ata l 

COOH (CH„)i COOH+2NH* ■—► 
CO NH, (CH,> 4 CONta„+2H a O 

*olf®njfttt® i 

at «mfo*irfttt®ta taa^ nattaa 
artitaj f«aa aai ?* aa* *mfotnfttt- 
tltf (Adiponitrile) toft a*t fa | 

CO NH, (CH„) 4 CONH,-> 

CN (CH 8 ) 4 CN+2H 8 0 

«fjtf®catat^tta 

at ajtf^tataft&tta ^c§ti3Ft«a *iw 
caftt 1 ^ attest «ra^i fttawa Snfafot® 
<atfta aai a? I ata cawtfafafaa 
sftajtatta toft aa i 

CN (CH,) 4 CN+4H s -h. 

NH.CH, (CH S ) 4 CH a NH S 
aata ^tatai «rt>itai ^tta ftatawi w 
ajtftftra a caarfftfaftia att- 

«nt*itto ft^twl aa aa^ <t aa 

5fta ftftfta attoa »R1 (Nylon salt) 
«iaai caajtftftfaa attamaiftata aitfa- 

C^ft (Hexametbylene diammonium adi¬ 
pate) toft aai ?a I 
NH, (CH t ) e NH, COOH (CH S ) 4 

COOH 

♦fta at ?tt*w a *tftwtittw aw 

?tt*w «ia^ aim I 

an aftm fa, faatca «aa 

aai fa—ca >wa cattftt aati itaii 
lata •ftwtii atata aa ataatl rtta- 
n atwtaat aai ata i . 

attawa fttM? ataaU art arm, ata 
ata aa fftw i aa ftft’fhrail art 
tf caftl fftlrt? ^ai ttaw= aft 
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«a esc'? %t «ffa a»s to 
•tfaf^s S*. csf? fats «rtsta 
*n^ta fata 'ottcs i 4t *tai, isM'liSa 
t*wfats ^sfa sHfa® ?a, ssts ®ta 
to wa fctsrtfap acak ^fa *rts i 

=ft^*lST ^«ta 'Q ItSifap 4v5 Ca^l 

cs, ssssitss |"»ttc®s ®tcaa cstse ®1 
*ifa*®s Its w sfsc® nttai ata ait* 

Ifa CStll stlstsv afar® f%S Icsaa 
ca 8 ! *wcsa fafsa war ^cs stai afa i 
stlstsa *®i fats nitstgcla TO'?, 
afa 4ft?fa £®fa *si sa i stress TO 
4 all farts srt sts*, TOtas *issts st<s 
5% m crtsa ^at® *rtts i TOi stress 
sTO fa®t* m «ftsi *st® itca =111 
<?fsfcar stlstsa £®fa TOtTO^ sTOts 
TO cs^l nss *ltcrt si i 4S TO as: T14 ««a* 
^Ifas cstl!?! cs-f TOl l TO«| *i\ 
carts TOfa® *s fatis fag sfa sat® 


•fits si i fas as TOfat® <afe fatiffa® 
set TOfafa? «rrtfa® * ®tl*{rtWffsats 
stltstcTOtl® tefa at i srttas arstra 
^ttss TO TO?® «rtc? i fas fats? 
TOlfa®, fw, faSS fl^fsa HCfT stls* 
TOatca ar^tf ® a* t sfascss sar fats 
ifaSTfa* «rsts TOstfa® ss si, cs tot TO 
TOfsstC! f^ 3 Tf<:< 4a sjssfa fats fats cat? 
strai ®ts stlstsa TOtTO? srsst* 
w|s sss *tsffci fasts ^s sTO sfat® 
sts, facia®; ifa ?srts sss i 4a nsats 
250 e C, ®ts Ifa vasts sss sfc® 180°C-4s 
ca^l TO cartsapts si ss, TO fats* fac-fa 
at^c« aca, asisrl yw saata 
naa aftstfins atca t «itcsta «r»tca 
st^sraa ^tfaa si ®a i c^r «riw a«ta 
*i$s «itci1 ^facs b?\l arts ( sfascsa 
ailststn? ajaata ^F*iata a»cs ca>ts «rfta 
b^cati sa si f 


•rfaft's asta 'staat'sal 

sfrt^ri 


tffaa’fa ♦ifa^i'951 attest i ^awtfacssi 
ascss-~ ,t Jfaa , |a sjts^t'eata aas 
Si*S si, 4^ a?s 5SCS ^faala saints 
cscs^; sNK cacs «rr? 5 fafsas 
ass aca ’jfaa^a wi^a sfaa^s a^csi 
wcsa na ^ffaaf afca afta ^ss awes I 
starts 100 fafaas asa aca *rfa?lc® SS 
frtati %i 4s*r* 4cscs "gsts t?ri 

S t%ft?a rtatouaes rttsi ata ca, sss 
ll nsa fas, aaa ^sa c»ffst:<a 4# ^ 


«r^i gatca^fi® fas (a®?a stsi ertes, si 
^ata s^faaa ®fa ata «rrtsa swes sa^ 5fa 
ata *r*6faisaa atcacs w steal 
^fafla 4tast«!ita «?p®a nfaa^s scfccs i 
aas 4 l faaata «ma scats* *** afai 
erttsts iw 4sartrt«,rtc« awstiy.rttjPls 
Stats f 4 tata ass fra* ertfaft^a ^ata 
atfaa «r*fswi atlcs, swssfatsa «rsat^ 
stfts ^ ^fl faatsr 8,000 esc* 
1*2,000 sst« seal slcta fasaftst rt^ts- 



708 


3 ft « [ 24n , 12-r ivw 


mu 3cfrfi3 i ®tft*r & mi "[ftitfm 
lift**1 ®tl*t3 12,000 4C3 ftw 

fit* fc®i ® 3facns cn¥ mn* 

$ift ¥® sc® v? ¥tici i 3^3tc3 fc®3 
C3¥I aftswtl'3* 840 Statl iifaftcm «rti 
640 St¥t3 3ftf*i® wt $3tci 

4ft® i ^ttn *i£ft®i c¥t3t« citit® 
citi si l i-ftcm 3®i iflM cw $3ti 
4 t 3 iw 4 ti ®3 f¥® 4 fc«i 4 C 3 ¥ ^«*i 
iftrt C3¥i «rti 5 ftftii3 3tf*rft*i *tftf3® 
it3 $3ftt*n i 

$4ti 513 itiiti fiMitcsi 4sftf®¥ 
rnfami*! 3tfefi*i, 4<ft $3ti yr *t« iti 
SJ* ¥ Flf 3fl C«33 SClfl3 I fa® C¥3 ? 

$iti 3 cm v? 3 i cm i 3 ti ¥tn ff r 

towtftwi ^c®i=r, 3l®tt3 ¥t*3 

wtcm 5ft 3i ?ff, 4<ft 4t®tifti ^®t*r 

5ft 3llftft Jftft 3tn* 3* 31 43»ftC31 

mft ¥tm wft« 4^ flfaiitft nft- 

3^133 ¥tH ifc <2Tftf«¥ fait* 3WJ 
afrfv® 3t¥t* 3831 

(1) 3ft C3^l 3ft*ltft VWIt® *CI 
3lt¥, ®C3 3f®tC*T3 ¥t*3 «ft-4¥tfc® ?f® 

cncifiw 43? <jfr^ 4ft¥ icifmi 
¥t»l <jf34tl ^*r«3 fautCS* 333 S«H 
3t®tf3¥ I ®tlC*I fl33ft3* mtwii 4* 

®tt3$ w sc® ntci i 

(2) 4t3ft SIt®1 ® ¥&* |cn, 343 

4t«TC¥3 3^ 3? 3ftt¥ft3®¥f»1 3C3 £®f* 
St® VP ¥Wll, ®33 31 3^3 43? 3ftl 
3?fttf 31-4ftt f«ft1 3ft« 3?ftftf 4C3 
3f®tt33 ¥t<3 ftCT 3ftt3J 

ftifiw *3*% 3ti? <«| fratn ?f3 ntwti 
¥OT 3tft* *3ft 3fr® *1® 3tt¥, «1<K 
V31III 


ip® 5 ftftl3 311 4C3 *ff33^I W33tll 
C3 *ff«3^3 IHCf, «t3 ftil 4ffPwl 

fl3, 3tSC33 «tc® Clt3 fl3 311 

ft® ?ft?U 133t35 nft3^C33 111 

still cits ss 3"^«cn fHft 1C3! 
3^313 3®T®1 * f|WtC33 «I«13fs3 »fCl 
St!3 •fftltl 4f33tltl <1 ®33 *fft- 
3^C3I ftC-S <4ftC3 f3CI 5C3C1 I 

®C3,1C3, St?3 C3 f3lft *tft- 

3^C33 ff® ftC4f, ^5tC® 50 

3SC33 3W *3^1 ^t4S1«3l W®1 <333 
ntC^ 3lC3, 3tC® 3fS?C33 3f'®ff3f 3Tl33ltl1 
3:3^®rC3 ft ft® SC3I 

3f3l ^3Wfft® < t^3 ! 1-f33 , t , W ® 3®I¥t4- 
3t3t3 3131 «lt3 CW1I31 43?. C*Tc5fC33 
Cl’tH ^<11 ft3«13¥«tt3 <yf33to 3ft- 

3S3C1 ^ft® ¥3C1 43^ 3lt3St«ltt¥ *fft 
3f®® ¥fl«l f¥l ®1 lt^f« f3&ftl« 
13t* ¥t34 ICICI—'lf33fa IC¥ C3 33 3® 
3® 3ft¥131 Stl® C3«H SC* 31 C33tl ¥31 
fill ¥31 SC'S, C3®f*13 *fftlf®3 3CIJ I 
C3C$fftltC33 3lfC3 43^ 3t® ®3t3ltC33 
4C3tWC3 ¥C3¥ C3*3l 433 3ftft1 3¥fftC¥ 
®t33 «rt®C3 mtlfs® ¥33ft ¥31 fill 
¥IC13 I f¥l 3fStltl ¥*rt¥C33 ¥W *ff33^3 
IJtf VWI ?3f3St«iri C3ff^41 nft- 
3^3 ic® ntn, ®1 ¥13t®\® I 3t*3¥t33 
3t3tl1 3ft»f33 111 ®C3 1C^3 43? 

nf*53 *&c«tc*fl C33«ftl <^3*lltc«l 3® 
fitiMi it* *ftc31 cntftwi^ t^ftiwi 
^®33tl^ 3lt®f4 ¥<13 ntlciftlft 33^- 

®f*TC® ( ®3, ^@C3f3 ¥ C331 ) 31C3 4tl 
3| 3f¥ fit! WC3 3ft¥ I 31C13 Cfft ¥33^ 
^¥ 3t3T III C3tf®n& Cm 3ft 433 3I> 
¥ftt¥ 3t3T ¥W C®t*13tl ®ttl3 
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1 fll^l ft? Itl ftlffijf ft? iff 11 

4H dftllJtt'a? J[lt? 4f*ltl Cft*l fttl? 
SMti^i* ft?, ft? &4? fttififi 4 nfo? 
l&cittfi itf m w? f?it*r? ft?l ?c? 
^iftc? \ fill, it^tifait? 44?t|? 4^ 
ifll'St?? ?t*l 51*14 $4? cit*ite<« 4*i?tt? 
5i*i ifin^i ifcc? i i?®r ^4? fttififi ?t? 
1ft? ftlllt? ?4 ft? ifa? 

*fct?tn ?t? T*(f «vi ifstc?? fcifttw 
wwl itfitt? vfe? fcnte? ffticw 
?t?tcu ?f?ftt* ii fcifa it?? in 
?nt4, fii ie*i itscn fn?t?4 

f? ii f*n *3firit? f?f«? c?ci cies? 
fiitft? it?, f?*i cf ri> ift? sr*! t? ft:? 
?fft?c*r«?i ?e*4, fttf ci ifnti 

«r*i itfircn ititf fiwtfi, ft? cici f c?f 

C? 8 ! iffllM 41 4$ ii ftfs 

41til Cltf ifftf 4 ?C? ittf 411 41 


f W I®! iflltt f «M: iff lfi«f I 

f?tll f«lff Wt??t?1«f*l4 ffafa? 
Cll fill *t$-f4tfc® ?t4ft? 

ClltC4 411 ?t?&atn ifl lit? 1 4? ftl 

Itll ftfl ®t$-f 4t§C®l nftitl 411 ft?* 
?t4?t« &4tl Cl 'Sttl C?Cf ittf, ftcf 
f Hfl in ire*?, ?ft41 f tltft 50 util 
it«n^ ft??? at?? $4t*f ft? 

f«l f®sfM 13 if? Ittl ! 4$ f®? f®J?t 
$4tn ?f?$ f???tc?i 4iiMen *tw itifc i 
irt?^ 4^ *ifi?t? ton if? cncil $c*m* 
4 dftHJtlf flltl f?l^ ntl ^C14 * 

dS^rirfo Hf if?*!® V? I 

ffiff® ft??t«?t? 4$ ifll^l flrti 
£?wtf?f£*r? f tit 4*&1 f?*t» ?14| * 
ftift? 4tii ?ei feicn $tw ?t?u 
^ffifti fen 4^ ft??t«?t? 

<*tfr W «(? 45 ?t? 11 I 


ntw-fiwtc! lemti f?f%? itn 

fo-tfe WFlit 


i^iti «ntf ititti? ftwtwt? f???- 
14 ?l*fl—fa fcltC?- llt4-fiwtlt?1 ^tc*fl 
4U n<4? ft? ittfii nm-fiwtil? 
nflftnti ?tn ?ti? i?t4 ft? fifiw 
it?? ?tii $tt*ri ?4 ?i wtf« i 

fiffi ?t4«i <tf^ fiffii effr ert 
f*n ?ti. ci^ n f? fH ?ti> ftit? 
Cf$, fllJl fH C?% Itl, ft?« C 14 t 4 
I4t? 5f1 ftltl C4^ H it41 

CUttWl Cltfl ^fltl <1 flf^W II- 
ntf44*r lt41Cf fit! ft4 fit <5 M 


4 i?i^li4t? utnr? i ^5?ti i?t4- 

f?wtl1tf %? wfcl Itll ir^l Cltl *lr? 
ftt4 ffiit? tie® ?ti, ft?*i fti n<c?fi 
fl ?tl tt? 4IT *f?1 ?t? % 11 ftlll 
4114 nf4 411 Cftl 11 ftflft? fit® 
ifi fi, it? itu in *fft? niTftili 
it?? ^4? fire*?, n i«Jtf ®tii ci?ti 

4CW flllt* fWf fit? iit4-f?«t^e? 

fine? 5tfi® f?e? f ^4?ti i? fif 
$W ftl 44F ar?i ff 

fltfftlf ■.:■ , • 
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433 ^twfrci 431 3t4, ’T**t«r»^f3T 

$3r tfTOfl to ft ft cfh«i 

411 *1 I 

fl«IX33 33 3tlft 4$ 3lft 
45*331 Wl 3i*l4fft V WII 4$ 
3 <Wli sfc c’ttSia «rxsl43 wi 4*f5 
3 $t4t$ft Plttl (Test group) 4 43<ili> 
fulfil3 cntil ‘(Control gr up) I 3f£31 

&31 3ito 411 to, cn^ w tow 
itsro fltti ** nJTMfN cni8l« ixu to 

49 4X1443 3t?*3X4 1H1 41 ftlft* 

c«riDv tot 1 433 0 cmSia ixu ci 

*lKfT TO* 41 CTO 3fltTO 4TO3 Pm 
4lt 331 4to n^Rf^lS 3<3i4 31 4X<* :— 
TOltWlTO Wll 3t3C33 TO TOll 
44&1 3«toi fti 41TO1 xi ^mftcn 
«3l 3ltTO 3J331 C3«H TOC4, TOfl 

*l€Wt 4 *t^ cnttl 43^ C 3 TOlfltxil fc*tt 

Cfl4« 3lfatl 3IH1 C3*H 41 ft, TOW 
ftlfas C3t$|l TOT Cf41 4X*lt1 433 TOfl 
TO 44 TOltlft 33, 31X11 $31 C4t3 

nfftti mu TOitfto 41 ft, ^rwi« 

ftlftl rttUf TOT c?31 4X311 4«fX3 
ftftl 33X4 ^ C3tSlC4 333? C1X3 nlfatl 
43t43 TO 4X311 48fC3 3iPlTO TO 

f«ftl f«X31 C*rtH Ptf fS3 413fl 4X3 3X11- 
C41 TO C3tfrt$ 43 3t«*1 3«1 I 

¥*33« 4334 nxmti nfiftftwtft 

hft nffttlft 4 ftlfiri C3t8ll 3ftl*1 
C3411 33 I 4* 3"1C* 44 W $3t4*1 
431X3 C4M1 C3C4 3tXl S— 

fWjl AUptt 333 44&I 33 3? 43 

£331 C33 C3> fix*} 4 C3»t4X3* *f34 «%- 


^ 411 TO Ff31l ft* 3$tft« 4f4 
ftl 411 4X3?I ft* *3TOt$IX4 3t31 TO1 
C3TO 4 ftlJfl <J34 <J34 4XlTOf4S 
fcl*X3t$X4 ffM 3X31 C3?t4 4 ftX41 
ftfars 4X4 I ftgffa nc« 4* 3< ^3X43 

TO4$1C?1 ft®t3l 431 TON. 4343 fattl 
$tC31 4f%W«lF4? $TO TO Wffttl- 
ftX33 C3, 3f3l 134 TO43, ^tC33 ^33f3 
ftf48 3X33 ^3C^H 3F3443 4<ft*^3i 4? 
33141 ^"3*51X3 4311 4X3 C3» CTO 4X3 C3 
3^"3l 3^fC3l3tf, 4tX« 3t?C33 3X3tSfC33 
4JC34 3f33^3 3X^1 ^t3f?1 ^*ft 33^ft« 
4 ftlfsi5 cn 18 U 33t?sf3 TOt C33—Plfaf 0 
4 C3t8!4 3C3J 3f<4T ft I 4^ 

$3tTO ^t3« *1313 4X3 C3, 33rsrf<®»FC« 
??3f34f!l5 33^41 C3 ®5fX33 WTO C33, 
4MIV3 3t3f(>4 4tft £«f33 3X4 ^ SIV 
Wf*^ f333 I 

33f3-r3«tX3 ^3f34fll5 33*141X4 ftg 
^r<3t3 3^3 ^3 I t^fafU C3f4X4 

f3X3 C4N4 33*141 43X« C3X3 «l 3J33fX34 
4 TO4 33X13 «fXSt33 I C3t4 333 33TX4 
3tX3 4tX33 fTO 33^41 431 3X3, 433 4flf 
33*[44 31 3X33X43 3X4 4f3?X3t35fl4 
4t53l 43X4 H4 4X3 1 4X4 33^4f3 3|1) 
4ft3ff34 431 3f*f 333 4HX4 3tX3 
31 3^411 4f33 ^Cf«i8 ft, 433 

3TFi 4t([ C3X4 C3 43 3f«!1 3fX3, 
41 «1t« C4t3 ftg3 3f3TC3^ 3«3 41 
311 4TO 4tX4 C4^3X3 433 44 |F*« 
C3431 3X3, 3 r X5 C3 31 3ff«. 

3^4t3 4f33 34T^ ft 43^ nf|44 
ft 41X41 4X3 4^ |ftp| 433 4X4 

4X3 C3, 41 4|« 3C4 C3t^ 

311 
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*iifc 

4$ itHi nm&i ^iftifti® *iiWt« 
^ i nftitti 4*ansti* ntitcti 

ft, *ti® citn ftg tifc ®fai* ®i nu 
i*i fti fis »t1tm i u i*Wt**i ft* 
ctti tfeif *1 ttfc clif, ftwt^ *i nr 
fit*, faf d®t^ ft^n a*1f®t¥ 

*tfttic*r* in* ftafa® niS i S®* lift* 
n*i niton? * 1 * 3 ® ft, ft* ciV*tin* 
*t j cftti* ft ftttti * ®ta®mj* di* i 

1 faltfefof *ltfc 

nftsfe* tin fini ifttft® *4*1 i 
fatstttfni fm ti, *1 lactic** di* llfc® 

4t<, mitn if fttfs® i ten iti *ti, 
cf tn* 41 if ti-ft wfnt itftttfii nwicn* 
dn i ti item i f®ft *tftr*i artct cun* i 
ftsft *tfl*t* ftfl** 111 ifiti 11* 
Stitt itfttlfti it** nlc# mjtft 
n<4f lain*, ftf®* *fftwi ctci ltf**tfai 
•fltwi fft *Jtf 1 tin* 4t< ftft ff*W* 
fof* *tft*t* ntftttfti it** nlc^' 4i 
ftftl *t*«n f*t*i fii 4$ c* unfn 
n*t*M*Wf*t *|Wtf f*in*, ®1 cit*« 
f*«ft® fctWtftl igfftl** dn ft®* fit 
= 11 , «titfi® ntftu, unit* * mtf- 
«rt®t* ftf cm «rtl ^t«: ftfitt 
®t«fj* di* fti* fit i 4f* ftsil, ttftt- 

*&* * m^iit nc**i $t* &*iwti fcr« 
flit* 4^ fitJ* Ilf St* tttll, iftmi 
* ftlt*t*tll ftfttf ft* 1 ft* 
nr n*c*i w* twfii * 11 $%. iw, ®t* 

lit! fttltFlftff Iti (Impressionistic 
study) ftntl* ’ll! 1*1 ft I 
,; wHHrtpr <*d *m£* «rjtt*r* 4?- 


ft if «t* ct 3 ! i 4 $ n fit i*titi*t ®t«tJ* 
d*t* n*i «rw * *i*i i *n ftci* ntttm 
fit 4 *< ncttifi fit* n\f * dft® cti, 
* 1 11 lifts* tftii* 11*1 *** lit ft * 1 1 

fttit* *fsl 5 mi, ti cftti 
ittftt * 1 *TC* Cf *1 fltCf *1 Cftftf 

«fftftr® fitif, itftwt* *t*n* ftftrti 
m ttci i ift®r®tf^f «w*it*iit 
<*$ itftit* S*ti ftS* iat® ft i **- 
ftlt* 4$ ®*J *1**111 $«|*1fJIl itwtwi 
itt® « «Bftwct ftf«* ll*J* lltl* 
cite® fttimif *itft*i ic* i 

ii*ri it*i fiatfif cit*« <*i fti"t* 
miitci itirt ic* cwittt ici cititiftf" 
itc* tiiftita ®c*i* itft*T ftt® ft i 
C**t ’ft** 111 41 «it}t ®n itftit* 

’ftftitT cm® fit i «i*is tin, ci* fit 

f**tl inrfi ftttf 11*111 ctft i«* ft ? 
«l fifltt* dm* 111 11*1 "1® ftatff® 
fulfill ftf®* 9 ifa*ti*f ^i^tici^i 

Itl fl*111 4*1 4$ *|*1 <fll C1*H®ftl* 

4 ftBt! l*r*tN >111 ^*1*1 1*1 fill w- 
ttcii fttit* dnt f«f% it* i ft® c*fi 
cii, Tif tftt i «nrft ftttfti tmf® 
*fll caid^tp ft ltd* W tlJttll 

ciar it*, itt fig ftin ti ®tc?t uftwf* 

iKlfJ* 111 I 41 *1171*1 11*1 ct, ^ 
win* ittfu 4® ct^ ct, 4 i{ 8* nil intlB* 
ftn t 5 in $wi$fi itcntwt* mr 
ntttti* Itlf 4^ lifts fttit ***%<i 

«W(%I%¥ * ftti 

md nifms nt*tf*f«t?i cittt^ftr 
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41 fta fcftaa fcl* fctfa fta ®*j 
®<if*t® **i iffafe fcmtfaf faticia 
*t*T 4f ?PIW 1* I A If fat® c* 
4i®tfaft®fa fc®ta *t*, ®i n*t**t®tif 
f5ft«r if to* ** *1 ®ta ®t*t* 4i- 
f t*kf if to® f*i fa® A if fat® 
®1J>ft4C® 4ffr *$ ®®fa*1 TO* 4** 
«rt**tfa f<$*j cifatf fail* *®* at*t t 

iffat® 4ffatf c**® *t®a ®<*tT 
1t®*1 %* if®, ®ffalf c®** fafa* 
*t*t*a ®i*t®t* ® ®t®a ifafaj *®iti 

®*T ^*1 *«*! ®«1 I *ft*t**t®1 ®l®f 
*** 41 ®t® ^ft® Itf*® *1 ®t*t ®t®f 
4%a *t*1* ft® falJl TO® 

*ftr»=r i ®c®f f**t?wt®i «% to TO* 
«r®1 TO® fe®a *1 fat* ®i ®c®f a<s<, 

fan *tfatf TO5 TO**! *?®*ft 4^ 

Iffat® ®*T H4* TO® *t® fc®a*t®ta 
*®®l TO*r fatwi ®t*ia ®t* fc®t*a 
§ia ®*t ®**r* to &fa® i ^®at* 
ir**ftf 4$ iffat® ®*i tot* f **ta 
®** X* <t®c* *t*—®f*t® 

A iffat® ®t*7* <§n* fa^a 

to cf :®f «f*j fn fefc® *c* ®i i ®*® 
4* if fa 4tiit*a faci* 4t*t«w f tc* i 
ft** A iffaa ®t*jt® ®<3*fa «®r 
f TO -If® 1 TO*F j TOf C*^ *t®* I 

®R4Slf*Wift *tfCTO® *ttfc 

A iffat® *rt**ftf fac«r fafa c® 
f**t*a fcia ®«rr W* to*®, ®tt® to 
4*1 ft* ffasreta ®t*TC* ®ir n<4* 
fit® *11 *fa Cft*« ®t**f >i*1 ft** 
atfaf ®faf* (Labour union) ®TO# TO 

m4* toc®* ®i® fafa ®faf *ifafa* 


[ 241 **, 121 f«TI 

«ffp* *iit fat® c*ti*t* 'ft* ft**t*r* 
ft® to*® i *fa faf® cft®« adfa *nfct®, 

fait* *t c*t®« *(®i nitf ®ir ®«4* 
to® *t®, ®t* f®fa ci* ®*ifa®ftt® 
c®ti*t® ft* ®t®faf®t* ®t® ®®itt®* 
« f^f^tc** ®t®.ff *t* ®*r 
®^4* fit*® i ®l Iff®* ®t*Jt® c* ®*T 
1*4* TO *tl, Cft®« *tfff *rft*®1 
C®^ ®*J fat® 1®® ®* ! 

Iffa* fag ®®f**t* faf ®tc*l 
TOTOft* 1 ) i^tiff eft** ®*Vtc* 
®1t*t1* 4®tt* ‘*®*®ft* ®fat* 1®t® 
*ftr*®, ®l *ttf f*t® itta *1 

i®*® *t® itta c®, faf® c* cntH c®*t?®, 
®1 ®* citSia c®t®^ «*▼ *t® ^ta ®c® 
*t® itta i 

®t*!t*i c*ti A *wfani ®J**ta ®i®® 
*fa* t* *Jtif *a i c**® *11 *tf, Cft®f 
®f *^* fast* fa *ifr ®ttf, fa *t>4f 
Ttft* *1 gt®* ita grot® f A ®* c®t* 
*tc® *®®-cnf®i fat* ^* f* ®®t®- 
fa«t*1^ ^*lfa® Iftf® I 4®* ftt® 
®t*tan®: *fat c**tt® fclfa® fat®*, 
#tt** st®* *<®ta 5ia fa^a fta ®u 
®<»f*1® ** i A st®* *<®ta« **i ®tt®, 
*fa® ®i ®*faw l^tfftfa, faf :®t ®^®ta 
i*t*ftfa ft® citf ®fa ®ir ®<4* 

f*i *ta, cA ®*J ®iJt*®*rrt*a cror ®f 
®cti®4)* i 

*** cft*« *r%* *ft**fir® *t eft*® 
4tst* *^®fa tm fk*t fta to 

»K4* TO **, ®1* ®ttf *ti *l?*tfafaf 
mi (Ca«e-study) I Cft® 4f fall* Ufaa 
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tort^fl* tffeft* (Case-history) C*C¥ 

4 * toto m to, 4¥ tofe «n 4¥ 

3$fa *tF?t¥t*3 fe«f¥ «TC*¥ 3*3J ¥31 

cws nftii 4fe nttta n^ftnTi jwfar 

faf¥3 ¥t¥l C¥t3* *f¥HI3 fe*T3 3*3J ¥31 I 
C*t3« 4¥$ ^*>tf»f%¥ *ltc^3 

¥C3 ^31 Catfef3*W ¥31 3t3 ¥|, 

¥t<t 35 canton ¥irs *w ¥ 3 i* 


«rgl 3tat3tff¥ ¥t3nr (Processed data) 

• «rt3t«R i 

fe*fC3 3ffo *t¥f¥*fa3 3C37 *f{‘5f*r C?*f- 
¥»JCf3 3¥ Wft^tC^fW C¥C"t 43¥* ¥3*f¥t¥ 
*3»13¥ ¥31 33 ¥1 I *t3tCT3 CW1 C3 

n*f¥*fa3 3t*fTt¥ ^taHTO! ¥3J 

?n ¥tt¥, wto ¥wi *f<c3¥*r^fi¥ *rti, 

« *tt 3 ’ op tf 3 ¥ ¥t¥t* 3 ?l* ntS, 

«r^-r.5f¥*l¥t€*t *r^«¥¥ ¥ totfirfw *rt$ i 


C3tr*f ^rtc¥t? 

<?HW 


4* CWt^l to, to* ¥tt*rl to 
TO***—4$ f«:H3 tortf 3f¥$nt<53 

¥t¥ ¥t¥W3 C3t3tto I St* 3T¥¥tr¥l vfc 
¥1 *^3* C¥faM3 ¥f3-¥IH1—to 31 

4tT¥l ¥1 3t¥C¥ 43 ctotofe *[¥1 C3fe I 
3* C3t¥ f¥l3 toll to¥T CSto ¥l¥ 
3t»ll C*1 3*3 *C3¥ 3¥¥ hffclj 3t5[C33 
¥tC¥ 331 *1^? I to ¥tC¥l f¥*¥ C&1T3 
4l¥ C3 C¥t¥ 3*3 3<C¥3 ¥*$?¥ 

3fto—4¥¥ ¥31 C¥fe *■»¥ ¥C3 3¥C^> 
¥tt3¥ f*f ntC3¥ ¥1l C¥¥ ¥ 1 , to*1 

CBftX 4t¥ *t*1 43< ¥5$f¥ *t¥<t3 3I3J 
C3 3*1*3 C3*t*t¥ 3lf{*» *t3 ¥$¥ 
¥3t3lT¥3 fe«fafc f*&T ¥rt C¥f¥ 3*3 
¥*ffa* 3lt3t3Sl | ¥JtC¥3t3 ¥¥ C3ttW 
toto* 3C3C¥ * to¥t**t& 4*fe *1*1, 
¥t¥ *t3 <3$¥1 31 ) 4* •Mitl 

to¥l to 3*3 C3 f¥l**tf¥¥ 4|f*f33 
31 tof 3$. ¥li *f3* f** *t*t*ffe 
to ftt* 3$ ¥1 3tt» *3to¥tl) to*lt¥ 

m 

3 


<Jft¥¥-C¥tn ¥tt¥t3 C¥t3l 3 ft 43<. C¥3tC¥ 
to¥t¥~*lf¥*a ¥*31*3 to I to¥f* <Jtt*¥- 
C¥|3 St1*^¥tt33 ¥¥3 ¥t¥ ¥C3 I 
C-ft33¥f3) ¥tf¥t¥'3f¥«C¥ ¥|31 ¥t*T, 

3t¥t3^¥ ¥ ¥f^V¥f¥C¥ f'TfafflS ¥C3— 
¥lfc *3 ¥f¥r«t3tt¥3 I 4^ ¥f^3t¥ 

*3rft ¥f^¥ *t¥3 3*11 f*C¥ ¥%3 *f 

3f¥l¥3 f3f«3 I 3f*t¥3 3¥ 4¥¥ 

**¥ ^3f5¥T¥3 *H^3 3t¥3 ¥t«f¥ 

¥3t¥ *ftt3 f¥ I C33tT¥ *(^-^tC¥3 
t*¥t3-f3¥tH ¥ f35t3-f3ni33 5C¥ I 
fed 3*3 3^, ¥*f ¥ £*tolX ¥31 . f¥^ 
¥ fet¥¥ 31 ^C3C¥3 

3tC¥ *1331 3f¥ C*3I I ¥t3 4ffel f*f33¥ 
¥¥T ¥31 C*ft¥—C5tt3 4C¥ 3*1 *tC¥tC¥ 
a *lf*3t3 l(feF 3tC¥, *r^*3ft¥f ¥1* 
4ffe¥ ¥f¥« *t3 Cm *C¥¥ €¥*% I C¥¥ 
4fe tor? tofe C3tC3 ¥tC¥1 C¥t3C33 

♦ to)3¥f C3f3^ ¥CW, 

C3ff3hl 



714 Oft* frot* [ 24t t*, 12t >H*T1 

t* *rtv-«rst* wi *fa ts n* vtttrs »rw* *11 ornft etc* 

****fa *fs ^sfa* stoi sefr, *t* *ct »tt* see* ct tts&i *teti fto* *y?f* 
tfa «fr «t**tr se* ttc* i *ttte* tte*, *te?s wr-Mi 4000A 

s* etc* fa? ^tti *<®$f ^tc*i estet etc* 7500A [4* A-io-* ct. fa.} 
t*c* *1 factste* f* ^tcttf-ifa «fa =flfa [ 1 ^ *fa ] 1 *c*s «tfe 
fttts tfee* c*t* *** *S*itaf ftfffe *rtc»it* tftei c*»rl v 1 *Tf«cs«^ ifa— 
*ttc* ttc* r t* ^s*-frrc<T* ^twi ttm **«r-Mj 4000A etc* ttes* ftc* 

t%* *fi*t?t ts 1 tfa c**c*s sefe <«** ttc?* nfa* tfsttt csfll, *t*t« f** 
*fc?* ***-c?efr* ft-cs^c* 1 <**&! *Kct* *st$f* wtttc® tte* *11 catfa 
*rtc*t*tti ct tftF f?fai> ttc*, *t* *ftr* *1 *t ifarti **c*tfa sftr, ttc?* 
tfatt? **1 K* tfafl* etc* stftt E—hw. ***-£?<! 7500 A etc* fetes* fat* I 
ettfet h-e* t«it ** sritcta #**, *t*st? **« *f*c**st *%* t*ttf* <*fe?tc^ 
*tf 4 *e*tttct 6-62X10 - 21 *H*s <w c*e* c?ti etc*, *t*i «ra^f* wrote* 
feet*!?? c*tc$ tttet 413 fec»l*Ji? C*t«& t*t 1 ttstsrotcs^ si *1 *f 8 t ts 
ft 1 IK* t*i ** *ro? 1 ? f *1 wtMli c*t ? *t**l ws* Beset 1 TJltfhr Ife* 

tffccro * wtc«rt*tt* *i*-brrtra **tvt- fetfaten wffewwt *fa* tfatti V 
fact? wftt c/A i etti ttwr, *? 1 c?si etc* tt* 2?5oA *ssr-fc?tfi* 

**?-£?tr *t *ct *twtftti tcti fafa wtcti wfa *cl <jft*fa fa fetes 



U\ fa 


tfa tfatt tte* ct%. w-fc?*r ct% ttes f w i*m *fs*ctJ 

tc* tefe *ti fttstei *t* «wfe tti ttfafei cw?t* tcfei *1 cm **f 
wtcrttfttrs *trtt*-tfa tfan r**r*fe ^tetjs *twr*ti ^* *ct 

tttt* i m n* *ti^ w *1 «w *tt*s t edicts ttw *n 1 *tsi *tm *fa*f*i 
trttfii nt w-Mm nm ticti *ct* 1 «yftf|s *rttt*sti tet tftts test 



fetnaa, 1^71 ) 7h 


«tt?S C*1tai Stl *fJt*T» nf® fcl® Wfa" 
Stlt nsa SI (Ozone layer) nv> S«ftl 

aHI n*FT ft, *f*l*TT« ste?a I'iW 

itfCTCWfl nttjltsfts lUt&ft* ntata 
sfc tom na nta* star aften i cam cnes 
3000A m fo^ra na aitwisittsfc cetr«m 
fsSlStl C»!*T CftW SCI c=?51 CSlft 
13000 A -45 « 3 «f-hc^I naafttntCS 

CMt^T SCI cm catena fesasta S«S *5an 

•Prrt njtestatn fefcnta « r®f$9tn f^ata 
( 2a<> *fi) i n$ ^-nniaa arfeni catena 



aitcntf-sdtft nfi cafate® fata c*ftgcs 
#lt« *1 atftntS -tft*S-CStill Stll 


cntfas St's ntrw mi cntm *ri ten 
nfsa sntsa ntfc m i « a^- 

entft* afar st$ s^cm wMfts 

ntea m i fas eaten nen-n^i nn <f® 
'ntcntl ft cafBate 5 ® c<ftge® ntra, 
m ^5|f® «?tnre® ntca ? m, tit's 
ntca m i 

cetera artstw* *rsf§ men arta ns $1 
sni stni neats* i ntatna artente® catena 
stsntfa nsf® ns asn, nta„si ntmtrs 
ssr as* i nnn nstca ca^ nf%ntn 'stem 
eaten nin nsi at*r cst* Wf 3 * 11 *- 
«l*tftn arm « sti sn s hfwwrcs 
y *4 « stntfl sea fa&ta-faeat**! sal nn^ 
entarata arts na neats* I n*fa *fts 
ntajsi ntente® «s*ta artrni-*rmtc*a 
artntwft catena sts i n^ *-as* 
stesa sis *-isn nfas-cstn aeaet 
caf 5 *te®i %m* stente® ntai nfst, 
®tcna ani *a cstl (Cone) <srfas-c*fn I 
avtsjgi *rientt® nil f*cs* « f*%i I 
[ lm stfnsi ] i srtajii artenta ntai gw 
't s^&sn,®ttfa*tn a®JRod)< 3 rt 3 **cnw 
statu ai stslfns stentes stai arestst I 
n^ s-ssta dfttf-csnr fss cilWf 
nastca sfsci cat catena nstn casts 
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O'OCOOOOl } CftlJfMl Wtw Hwtlt 

°<?ooooi } ttifli wt* *rtitin ^ 
o’oooi ) «tn itwi to 


O’OUI. 



o-oi 

01 

l 

‘ 10 
100 
1,000 

10,000 

100.000 

1 , 000,000 

10 , 000,000 

100,000,000 

1,000,000,000 

10,000,000.000 


} frtiw itlltfa 1 ® I'M to 

>■ ^fent<a ifaititi 

| w nfanti* 

h dllt* 1 W 

h tfifaitwitiifliwiftn 

I vqfe iN« »IJH ffltllfc 

>• 1H1 «lt* 

V ^ 

| efll fa 5 * ft* C*MI 4 Cltll 


J. *tljH $ c ««o 


I W (Zone) 

) 

[• Tt'stfro *tw 1 i $ (cflij 


I citoti iw 


1*^1 1 l «1 Cl Clt»it¥t 4 itt* 

flJSlI (Macula lutea) ’ll*!, C¥t*L 

artn-citm «rtctw ClltPft < 3^1 TO 
urtn-citi cnitw wifti 1 
sjjihiti '■itTOtfl it$n i* 1*111 iti, ii®* 
sRlfl <®«fc lt?l* ItPF 1 H 
citin iwi ** nw itm ^ti*it¥ 
to* 20 8 ciif 30 * «tm «tn itimfc 
faiw ci wn miii cm phi— iti 
wo lin «Ht# *ITOI ci* i 

•STtll-Cftli «*W $ w itltlfi* I 

e*ti*n «n itul citfro iti ititifi* 

«jfapm «rtwtf*iftw vrtw n&, ifltiCT 

W**l CT 1 I 

*tcnntMWitif«i*tni<« in 
«*iw ff nflwti item <tfw «n i?w 
fftn itnj iNitfc fin 


mi «rti»iti ifiwflif. il v4n* 
ititro *pw n, m fin*w iliitan 

(Absolute visual threshold) I <1$ 1"fa" 
ifat* HCIll itl mH 1 Ifal ClC1» 
f?F nfiirt ’■tfwi nw in m iroti 
H *tl1 itWi *ft!f 
citm citfro ii «w iWtw W 
in 

di, ipnt* i itiii’ft 1 $ ifai 
**V 8 fin mmi. n it» i* n * 
*^**f*i untnti ititn * ci citin 
*n* ifN iww m. ^tif w 
nw fiftl ftpw wi» wtw iwrot 
in i m iWi n m 

fftlH Villi' TOWfRi (Absolute sensiti¬ 
vity) itli w hi ii iti* 

iwi ntuti >rittiii iiTOtci «i 
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¥tf¥at w* *t 9 , ^ir^s mim «itot* c*ife 
¥<n f*rci$ nt?, C 99 tw *? 4 ft¥-c¥tw 9 
twci f 4999 c9ci fat® *C9 »ww 
itflw « ftft* w-bri 9 i 9 ¥twt¥t¥ i 
c?4i cnt¥> siocA viv-fota ¥twi 49 * 
O'OOi C9W *i mu Ttftcr 
9&C*l «art^¥-C¥tC99 ¥*^f®9 9t¥1 99CK9 
C9% 991 

C*5 ¥ fell 4*¥fal 4$ ftC9 C9 

91919^9 TOW 39* ifac® ®t9$ 9*91 


$ium nfa^tn ¥« ** 
«ttrft f rttai* 9t9t«ji afw* 

®tc*r nfm ®« c9 «f®t99 

(Thermoeletric potential) 9?fe 99, ®tC¥ 
49&1 fa* DtVJtCTtMt* 

ftl® C^cn C9M1 9* I 

faf®9 -iwrtri ¥tC9l ftt9 4¥$®tC9 
¥t«f 9E9C99 C*5 « $1* W$f«1 I fettfl 

jfc n*Hi c 9 j® c* *rt*n cflt®, 
*tww fetal ^twtaifip « w-tafa 


! ,>* 


fp 


efc 


j... 


- • 4 - $ 

fi* /, 


U © 

*r? 

1 < 

< * 

r xt -. 
■X'X* 


u 

4 " 


K-M; 


?l 

.. . .1, 


*v 


yfv -.-.- J ' 

RP v< - 


39* ft® 


t?«n ¥twt® feM *e*\i ftftfc 

9rffeV4Rtl* Stftv ¥t*9 fiwtwtfef 4®j5 

urtM (L) 1 oife ®itc*it« fe^^a frfifcj 

¥W1, 4¥&1 ftftfc 9t®U ®t® ft® 5 **! 1 49 *19 
¥tWt¥-®ftlC¥ 4®fe ftwn®F fa^fa ( F) 
49* ft»t9¥ 99199 CfefW 91 «tlt*Y (W) 
991 fttt 9t$C9 C9*®1 9*. 9tt® *tf*9t1- 
«f¥®tl9 ¥tt«lt9 «Tt9«lI ¥W 9t9 I fW 
M, 49* M, 9*9 ¥C® 499 49$ |J» 
4®9< fevit?¥ (Double monochromator), 

91 9 lfa* farcfcl 9t9tl9I ¥$91® 5100A 

W-fcifrtJ® *9tWt9 C«Ft9t9 cm 4W9 

wyfa® ntfcl® (S) 0-00i C*IW 99CI9 

Htfatff 4¥¥ ¥tC*lt¥«K*9 ftwi 9fetl;l 


9C9J 4¥&t W9t9 ®t*!9 ®9t® C9C9C99 
[ 49* ft® ) I ®t*1 C99C9F C9C9C99 5100A 
®9*r-fc«IT<J9 f«m 9^9f®t9 4fa«Tf9 9C41 
2-lxlO' 10 C9C¥ 57x10;'® wl’f; 
*9<t<* ®^9t3I C9 9UC91 4PT <1919 CSTC99 
^t* nft** 9 f 99 f*r*r® 

9 Wl 4 fel 9 C 9 4 $ 99^ 41 C 91 ¥994 
C9fe9t?¥ c«%® ntca 91 91 49 J*9|$t 
9l9^f® ¥tnt9t9 ¥CV f tft 99 J 

5100 A ®99-^rc^T9 ¥tc«1t¥9t9 9WJ C9 

9fV 9C«¥, 9^4 C9t¥ C9419tl ®t* *tft9t9 
9C41 3’84 x 10“ a I ¥¥49 21 x 10" io 
C4C¥, 57x10' 10 ¥tf 9^C¥ ¥tC*ltf9t9 
**4ltn* ¥991 "’nbs^ C991 9tt9f 54 C9t¥ 




ftfct «to t 241H 12l >|t4fl 


148, srtltlt* 9W ft *941*9 

54 *4*¥ 148IB 9tlt¥1tl¥ 9fa «H* CBtCl 
*«w 19*9 4*91 f*« cstci 4 *i npi 

9$ 41 ¥l|& 9t*4t¥<It* *19*149 cifcitt* 



4 *ft ffeai 


fnt» c«fVsc« ntc* =n i *f94i c^rc^f «l&9t4 

^WllPf 9t*4I 9*4¥9flt 9lf4*9 itl I 
9t$ uttf 9*^f9 *t4tits *i9 49»f4 
9t*4t*it9 «f«t«r=r» 9t*99 *ihji n an* 
9t*« *4 i 

{5tw<w*w ^ittiti 19911 vft9tn 
ifihn *4*9 trfiffa* in ftci 414 I ff*9 
iti 'ittiti 9*91 it? 20 * *4*4 30° 
c¥trt ftpfo «it5n i '®rt¥t¥ ?fhi citf 
cil&iti 4tit* *1*4 19941 *1911 9t? 
it*4t?ii ¥Tf*« iti cm 9 artw« 
f«949tl 914 *tftl< (Ocular media), 
*l4K CSt*4l ffe94¥t1 C*% 9Jt*¥tlt? 
filit* 9 fof Siti ft&iti f¥H 9 t? 
9rt*it4<itii 9 * 4*411 it^t ci ittn- 
4it9H cilfott* fn*i cftiti, 9ti ?4?4i& 


9t4tl 9f*4t9 <*!ft[?-C9tt1 cnrf%« 4*9 9t*4 
¥1 I 9fl 19&1 9M CliNtW CW 9*1 
9f4 $9 fl?19tf *It9 41 9t*4t9C4 
(c¥taa®) fttti titfis 411 <3r ?ti n 
9tt? C9t4 9t*4t9 4tl9-C9tl» 41 iftl 
9|1 C9t1«t9t4 9t1tltl ¥4911 

C11 l4* CfF ¥ *fl llfal Clf4C1*14, C5t*9 
1?1 5100 A 91?-fcr*4j1 9t*4t4 Iff? 
49tM It* Jftf¥-C¥tC4 CltR?*!; 

«lf9*ft? it* 5 *4t9 14j5 9t*4t¥H 

«srti?-c?t*i? 9ttit?-4Wtf1 *nrtt<f citfw 

fl <411 ?4C45 9t*ftl I 9t$ «1?® 

ftl*l9 ?44*lta[t 5 *4*9 14fS «ftC4t¥1t9 

4C1J ltf»19 441 514 I 'll? ofc H4Jt9 

itf? fen'itu i 199 utitifci 

4tf¥ Him ¥4 WJ9 ^tC4t4Fft9 41*1 
111 ft? *ft*4 I itlt* 444 $f?99 
41941 C4tf, 99&1 9t*4t9l1 4tf* Iffelt* 
<aftf9-C9tl*? 94?1 ¥«9 4tM I 9t* 
4f4 49T ¥?» 9C4 «ft4I1 4419 4tf», 
9t4l4t4 *19 ^¥9!4W 5 C4l¥ 
1418 4® s <irt¥¥-C¥t4C¥ 4f5W 
4C4 I 

49^9 CfK «Tt¥¥-C¥tC 4 ^ 1 Wt¥- 4 ( 4 t^ 
C4 441< 4019, 91 4141 441**4 C4t9njf»|4 
(Rbodopsin) 9 '4t*lt«njf49 (lodopsin) I 
9 t *tl 4 t¥-??<irtft 44 t 4 «f 4 C 9 ¥tC 4 l 
C414C4S ¥t4 (9 9t4tlf9¥ f^«1-f^fiwl 4^ 
W¥^1 T»t¥tf *1*4, 9t«l ¥*4 99 94 
4t 5 l:<t4t*44 I <44t*9 9t4 ^4f 9t*4t54l 
W 94,9*4 9|Jf 441 5*4 C4, 9t4t4f4¥ 

4f44^4 9*Ht4 *1*4 *ltfl4J V*9 49 

4K%t* fWWfiW-* I f9felf44-4“44 99f4 
9tt 4 4f44^4*¥ 4t4l C44, C944H *1*9 
4^tt» 4tf4 9t9ft4l 44 I 9^ 9tl 41, 
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fitnw, 1971 ] cfrfcf *rc*!fo mvtfa 

CStrtI Hnw ft* fttftf TO »|*f1 TOt<®5 f® % dtff ¥-C¥tt I ¥f T?Htf tfW 

ct •uff'fttfa $fft cm* dflfror f**!^ ft ct«^ ^tf«n ftrsct ®itTO 
cnt tfftlfo vuri* to mi*, ctlwt ttti to <4 toISi a-®*wfe, 

&*tft«M toTO mi*, tttt to, crti cm* mu mi tn «ri *m«it*»Tfi 
cttrtttftTOi cstw aw TO «Ttwtt &nftfTOi to 

to*&I vftvTOftft i ft cTO •sfttff-c’tttft fttr fapm*faft»ttt 
ctlNtt witf 4*fri IcwfrtTO cm* <«* ** ft, *U*\ TO «ift*trs 

*9$t* CBfWt ftftf fHf *1* TOWtf- l* H % «rtf¥-CTftff 'ff'ffat flail ftIfW 
fMt® flBn ctiNta ftwt nft^cft *tfft- ct^ I 

rffc* *v\ *tl I *t a*fC* TO «nw Cffl ftPf, ctfcftt TOftTOttVoft 
ft ERG ti twil.1 nteft«tw C 5 ft \fk ] ^-iftr^t TO* c*tit TOTO-nfoa trnt®t 



SsKft® 


<*$ ct*i6a TOfa * «r*fat TOttff tfeft w to t m$f*v TOi ftf«t to- 
cstct ftfat to-^iTO *tttTO TOtr* NtTO «rfwTO faftt ft i TOTO-^ft* 
nftrtn TOtfl ctftfa to TOtta *nt®a tsftvTOa ** eta, ti viy* 
whrnfwfon ttm tfroa fafa* TOM to 

ct a*i ffTO ctttwi ftttf, a&ta trfwi *v$f* TOtta i **** to toi— 
4tt $ (A * B) ctstl fiaticstTOffcl- tflw, cstf « fTOa «JSf 3 <fc WtTOta 
ttCT? Wtif can, cttwai to, tot ct tiro tract, TO ft*t 1 fi TO 
(c) mwtv* i tf nftlta HnfIN $mt c *ft f*$ am w ft i 



•TO «ttm 5 T W IOT , Et'«T3 


c*fa* *ra* «r** stssstt* srs tftfati- 
fas, csfa* c*t*$ cA s^« ss®i sts* 
wit* fa inti, «i *t**t* snr csst$s 
snrtw, sft*tCt* *t* *t* fas* °?$ 
enroll 

stw *tst* ft*t* *** nci« csfc s*ts- 
5ft farct ssrar* fat* cs stfai* *t*t* 1 
foafotts* sffapt c*r fc*r« ft*t*—srs 
eft* f* cst* j*tit* fa:>ito *ftsftsi 
fftsfatfss *far« cw t* cst* *fts*« 
sst*« cs *t«[fi ’jfatSV c*t* st^fa 
w *fas ft* $tt*r* ft* cs stt* 
ctd? c*fat* swt* 1 fas *1* *Tf^5 *t$s 
*1c* sftar* sstfics sts* "tf **ts 
ntt* ft—cm fa 1 csfc ss* sts* *t*i 
stss *t* *1 c** ^Nr 1 

<*fc f*Mt *t*i stff« s^rwfri 4$ 
’SfaSfa *ta* sfjirc* sts st*s*tfa 
sfats s s?ts c*rt*t*i sftar c»r sat* 
cntit* s^m sf*j «tt*fs* s - *!*** 1 
fawfafats st» *st*s— 1 fti, «rts* n*t< 
s fcss stt** fa* efts *l*c** 
ci* star* « s*s** 1 A f*s fft** 
s**s stst*ft*sf£i ?fa*t* s*s<fji 
c*ts ftw, cs*fa *tsti fa* 1 
*t*t** s* * s*ss* *?1**ft*t** 
stsi-stwt c*tfnt «£* sfifatttt A 
sfasftst* ft* ssfofif 
iwnt jjjw fi* c** satt* *t**t* 
*t*t ait* 1 


fair* 2000 **tw *w *t** c* *rfa*fa 
*ts* n*tf*j*ft* si* 4t*t*. ststft 30 
**t* st* **st c*% *ts* *r*K «rc*t** 
*t* *t*t** 1 its 100 **t** *t*r ft** c* 
*rf**tii -ifats stts stfanti, ststft 
20 **t?* *i*j sfa* *j*ft*« st* fa*st 
c*ts *tc* 1 st* c* ftt* swfii *tatf, 
stts *fsa * ftatst* eft* ffats ft* 
stftf}20 **t***r*i tffa*fa fttstvtfaf 
ssan 50 st* *tstrs ft* 1 A fa**l& 
>r*t5t* fast* *t**t ft* ^tfacit* 1 
«lt*ICf s<jft«rfas fust s sjjsi s*fs* 
sf*tt* c**i fatitit st*s, nifast* 
m*\ *fa* stt*fa*t* *t**f8 *tc| fts- 
^-it** fast *fatt*i sftifsr* 1 

4^ swi w**t stwi^ states* s*ff* 
sst*^ A flwtw *Rf w 1 

, f*wt*t*i *t*i*. sfp** l*.nt**-sfip ’jfa*^* 
iststs* c*t* fist* st c*^i st 3 !* 
^*t*s ftsaffts 4t*t* fa** 1 states* 
^*rtft% s'lfars ftts* c* fa* *rtns *t* 
s«* ft*, csfa* ^ ssss fat* stst* 
fS* fat** ^fas 4*^ ftssfts St* 4*|5 
fl* fa** ! 

ntn fat** frapaw sis c*stt*i stw 
6osslt* estsi 1 A fa*lfc *rfa ^stt** 
n* stss ^*tfas f* fa 1 ’ fa* Sfcari sst* 
*stt*i *tit* cstft c*tl5 fcts* fjfartfas, 
faftSS, CSt*t*5» st*1 41 fa ft* * fnpftfc* 
fas I 4*r*t* CStfas Ststl* SSfal ftftf 
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fkwn*, 19713 

1200 CWtffe fetWt* «rtf f*W WTO I Wt$* 
nw'ntc* 4fe www wMn wTOn? frcw ifc 
facie* i 

TO w"Wc* fawtft*t wf cn, wt? wtrn 
^ar«vrtw , « ^ii*Wp to nwtc? n*V 

caTMtsr *1 wf»&C*fetW CW»(W4WtWt? W*W 

n**tnn* far® new i <Sr www wTO wto*? 
to wtftnft faw cncw cw www *mi 
tow** wit «rc?tww, cwfe www njnwt $*tnw 
w aj?*l w?ew new I 

4t ?faTO TO* ntw-TOtw fan eTO 
WtCWI 4fe wtsc** TO TO?fa ^WW? 
wntwtew c*cs ntwwt* v* wucaf? *wt*« 
cTO ntwt wfc* I TO wt?n wen* i to 
c®i wnpr* fenc* TOew ^Ni, w?tw wfafa* 
*n?—-®tcnew ?wi wtroi TOnw TO wfc* i 
nn* cw wnpr? *^ w 300 ffa* 

TOw. <®n* TOWW cwt* fwjjfe TO ffr- 
iTOi *? *1. sc4* TOcwt ^ TO TOwl 
c^\fr® wtc? *i i TO? TOw www *tw, 
sjwwwi i tow« itw-«Ww tocw? wtw- 
w?*tw w n*wtfo* wtntnx fac? cw w^nw 
n$Tc* facie* i fww & www nrttfro 
wnwi*ftfa®i TOfenpPfawtw w*ear* wwt* 
ntwt to to w*n ** fa i 

wtetf*w TOw 4fe toTO wfmfa wfec* i 
www cto* wrotfrTO TO* wsprwcw 
www facie* i to» nntwtnc? TOwTOfaw 
TOTOWlfat WfaTO facife 4* ^W *1 11960 
WtCW TO **C*? TO 4* WflWIRI 4*1 Wit 
*Clf*WI TOW* 1970-4* WTO* TO 
ntfaw i*p*t| w^r wwc* 4*ffe nwwtwi 
WftWHWI TOW* TOW* Wt* I ^ WWWtWl 

wflw*wt win www wtwwW trUwrcTOt 
fawi, faro* w wwffo *wrt flTOitfl 


wt*;fa* ^nrtswwfa w ncuni wtTO^f 
toti% *? i 

fafancwcw? fafa® fecwtcn TO?® n*i* 
wine? ®nrt*»iTO*Y wfentw ilwtnt* wcw 

w*F*i ^wtwti ** TO* 4** 

www? wwt* wt«*i cncw i *^*tw wr?w 
nwtwtn? ewew f*w ww to w^fTO 
*c? ntew i ^{*f«rw w*jt*nwtw? wcw 
wl w^nc*? wf?*t* *w«*i TOtem cto wtc? 
4*^ *TOtc* TO ***t? c* www wtwwswt* 
w **wifw ?wn, cw«tw? wt*tc*rt ^ 
wf?*l*i wtffarw to WTO w*i ww* i *ttw 
TO* wf**tn csrtfSw wft*~'>TO^w *r& 
wto» ^w* we? wi?w w^fw ?te| 
c«rtiSew? wwt* wt^farw *«ct* wt*te*T 
fw^tewi ewew wtc? *ew f?wt^le*? TOWi i 

witewfiwt? wtwwtw wrfwtc®^ *r* wte?w- 
4 ? 4 www wrswwtw'l f*«t*\ wt?* wtn? 
wwc# wwtwi to*i we? *ewe*w, 4 w*t* $ 
wtn? cncw 4 w cwtfe ^w TO wt«n cncw 
wtc? i wf? wcw j? 4 wtwt? n«>ww 3 ?lcf? 
cTO *tf?w wt? 750 cwt {5 Itwhr fne? 
c*ft*cw wtc? i - 1 ? 4 wtwi ^ wtw ?*tf**r we? 
500 cwtfi> fetwtnw cn^l heTOw TOM 
w?e® wtc? i 

w«lfw w^w^wn wwtle? ^rwtMw 
wwfwew wnwtfir ?ten? cn njnwi nenen, wt 
^fawcTO c*w toPt* *c? ^cJc* i TO 
mn*tcw *wt ** wTtcwtm wtwst? i ^enrt- 
c*Pf?tew ^ www wwtne? flfwn^ni^cw 
1300 few TO w^tfntw *c*cw I ff i wto 1 * 
w^wnwt 4wtwt? «tfw ntfTOcw cwfe wcw 
w^f(tw wae* TO ww few i vtkm* ntw w 
ffi w^*t wfe «rwcw neweww cn, qf * nfwn 
wPnt* 14000a *<wtfecw?« cw^i wfn^w 



722 Wt** 

ntm ifm to fcfoft® iTfars Hen 
Hi ni cto itwi wr *jftit* ip 
cht w ifwti m n<if»tT to ittr, ®t« 
toRTO ?v® $ ?t*i rntii cut ?<*[?tT 
firitwi 

near Hitowt ?TO t tot tot 
w to itTO, TO cto tot wR TO 
Hm lift TO? ttos j to to 
CUT TO? ?TO *r^«arcTO TOtntlH Ht- 
TOT tot tiTO ?® <sFT?it *nr i «jfaiti 
tt iww crorl TO'fw^'ta if* 

?Hr t wtfa Ito? tot? i Hp 

Ttw TOT* T“TtTO H? 4tw ft IT TfrtCT* 
n nTO <w »itcTO n to H?r® itw, 
TOtTlHW fctTtR ?C® ItW TOl Wlf tfll 


fart* (24* IT, 121TOl 

it? TOrt j to to ftri? tt wnt nitr 

??t*t ^wtTOt* H TOWfiiT &sft OT' 

?f? wtTO TOW 20000 ^l^teilT* 
to i Tom to^ <d iftitw irta i 
TO^TT TOT iTOl ft? C?t? H*I 
^t«r it tiii hiTOt to cHfaro i 
It ?? m ci *pro Tot lie# 
TOl TTH ?W TITO. «f?T TO? ?!*? 
TWIT I ?^ 3 fl fall TO*MT TOl TO 
TjpFl ? *H?tl Wtf T? *lHl *TT“ 

*ft6i T^a? TO? TOT WW Tit? C? 
CTOCT I *t* ?3;T-ftwtft ? TOlWtltfl 
itTOltlt ifallTO fafat? ftft? lt?tW 
ml j^? TOT TOW *lfiT« Wtl TO 
*it TOT? i 


**IT TTSTO* 


PCT? TO ITT TO lift? to 
iftfai i? miti to Hto Hti 
H %S 600 ?t? ClCTl ad life CTO 
TO g? to to Hit ft i wtro? 

'to TT THtn lltTl TO TIT TtCT 
?tfTO?l $t*1 TFtTOl CT, p? 1? 
m fcro-ifrw p to Hit i c*r ?w 

TOTt? ftl? p? CTI?H* oltftHl* 
*<K TftHWfl ftT ft<? TTTtT Ttwr 
TO^TTOII 

w ito tI Ttwr cmTO <rtTfrT 
l?rl im* tcti i Ttn tut »f«? 
gTT ^8fw CfWl TtTO TtH fMl HI 
TTT W <rtfftT JfTT H^TT Ttrt, Ttw 


It? C*lt® C^t? I <«|8 <<t{ 5 CTStl CTltll 
C^ftl CTtrcdt? «WT itTil Hi Title 

ClflltCTl ?5t| Will H? CUT JICTI 

TO TO 1 HKwl I 

TOtift Tt? cHTl to pen TO 
iflfbT TOT TTfl? ?Tl f ft? PT ^ftl 
CTO csltl ti ft I ffiw feitw Hit 
pT ^ffll TO cdl TOT IlftTO 
ftiitS i Hit pr ?TO ^ti iftr tl?T 
De Mugnetc HTtftT TI 1600 lhcTI 
1600 #T llT Clt® C^ftl TOM Hit 
peri ivt ftl I _ 

* «ro ftrtl, Iftro Win TO 

d^tiTt, toji i 
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«tTO 150 TO nw 1750 6Fe t O a l—M-CTfilfr, 

sfe-r ftfeftntw c*rt^r toi 4 ®fa* ftsri i A erector cwitro 

(Gowin Knight) 44$® g< C4W iff) 4t?f® *1® I C44$fc gW 

gw tefa ®*r® to w i wftfw £®«ft fcnti lsn ftt® orttwi *c*t* i 
4 fw scfo ftfi «rrt cfft cw it?) u$ *r«for® c*fa*ft 4 rtc*fr s c*fw 
gw tafa ▼at'® *itiwi *t i cn m* gw 44$:®* flfim wn ftm— 
fow TO 4$* «Tg* 4Pfrtt«N TOflft I BaCO B +6Fe 9 0„^Ba0+6Fe s 0 8 + 

44 nw «rft vi’ to 4* fan Co 9 1 ^farm 44*1 ®ft*ii c?v$taft 

&C1TOMT Wft 4tfi*ft IT ft I TOt* ®tfft ftliwm (Thermal decomposition) 
1938 ®TfOT ®ft*ftT-f 4Tt$l (Kato) « fcfC4$ iftl W® *t I 41 W ftfwt, C4®, 
(Takei) fcwrlfw Cffttfc ftftc®^ C4ftt4, C*t%ft$fe fajffi c^*ttc=«1 

cw$fc C4w 4tft gw w® i w i to® c^Vc»r« *tfivn 44 

1954 4tt4 ‘A Class of New Parmanent %»j 4t* I $tel qtC 8 !* ftafCffl 

Magnet Materials’ 4tW 4Jft|- m9 ftw CS®t* (Ribbon blender), 44 



1 *K ffeai 


Iftltlfa® (Anisotropic) tffiuft c*f$fc ifttt (Edge runner) ft*[4 (Ball mills) 
C4t¥ gW fafw 441 44tPt® fvt 4?f® 4j*4tl 4*1 41I 

itfitftfo A wftot 4tft gw foft cwtft tefti vtnwin ioo°c cro 

411 4£41 1300 9 C gc® ntw I 4*TO4W4$fl- 

itfl' |4W1 *|t«Ttl1 V&l fWl [MO, 4111 Wt w I 44 *rt« 4t*fo 
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14t4 ¥ 'CStfe ¥41 441 44 f441 itftW f*i¥ Cdt*tfr (Peak Energy 


4J4$¥ 44, ¥t4*l 3^1 ifiRtfl TFffa bf« 
¥tW 44 1441 4W4J ¥14 I 

dt4H dJtltol (ALNICO) g*t¥4 
¥11 *tf4 I ^4¥ «Ot*3flfSr¥t¥, ftt¥4, 
¥ C¥t4tfc C4l¥ fofa 44 I Cl *t¥ f^5=fiS 
felf?tt44 «K4 ^fS «i*S f4C4 4^ £1¥t¥ 
dlt4f4t¥l (AL-NI-CO) 441 44 I dt44l 
< 4 $ ¥Tt 4 f 4 C ¥1 g 1 C¥S It* C¥ 4 t$C &4 
¥lt¥l $141 ¥4t¥ Iff* I 2*ft to 


Product) ¥ itftW <{f«r*'t4 *441 

(Coercive force) lit* I dflltol |1C¥4 
«tf¥C4t4 ¥4®1 CfltO £4t¥4 ¥I<* 41 ¥t4¥ 
¥4 I C¥4t*fc g«¥4 <ifc *4 «4t¥l14 ¥t¥ 
dt¥*t4 4f4WW £4¥ 4J44TS 44 1 

g4¥ ¥t4tt44 44 1«J¥t« *¥ f%Pli 
fcnt*t 41 44 «it 4 t¥^ 4 ^i wir i cfefa- 
f®14 C1&. ^4^Tf¥¥ 4t?, 4t^®H\¥tS, ®t4- 
•41X41, ®t^C4> ¥tt4$ C4t$4 (D. C. Motor) 



4¥t44 ¥lt4ltClt$fl¥ C¥414& ¥ 4¥ 4¥t44 4141 ¥tt«F *$ $1¥ 4J44J® *41 

dttalt$f*f¥ C¥*tt& C*«tft4l W1 I 4$ ¥t*t?1 fcl¥$4 ¥ll&t*4 (Electron optics) 

dJt4tol|fl¥ C¥4tfc&I 4W 4*j54 ¥tC*¥ «n| g4* 4JW 44 I 






•tra* «w sfatitw ’I’* tfrat* "ifff 
RtCI, M5fat« Cft^l It®, c*t^l 
R<rt® ^c* ntw—ttuftra ftW firt- 
faratu frotfoi «& to ttftra 
*ww i ®t: wtiw cfttra* &w* «*k 
ftra ra*H raiwi rafat i foft raw 
tt, TO fffo ra* I TO** *tftTO l? rati 
rate* ^ Rfftra nrvsf ffwi ra 
*at® ntwi raj** *njie¥ 
rtiTO era up ra* w nl^farv 
ftotw ra« TO* ra* i to** 
c*t* c*t ! r <wt *fot®l c* ^*rt*i^l 

cto ftaw-ttatl? *itra*r eft ntfrt 
U to era ntn • 

jrfm® TO-fcf*TO fw *tffe 
qfo® « uunvr *w-ftftFviti w 
*tfiv t^Fw « ^TO** 

TOtur *tfai ran <n ra*f*rat 

TO-ftftw *t TOPT rat*7 =11 
ftn* **-** cit%w *frair TO-fiffTO 
raw f to TOrt* otto Vt- 
f*wi fcfrowi c*t%« cfwf ra 
fa* cut® t*ftw *wi rat w 
qflira %8»l ¥W *t*& ^firai ra- 
m t%nr i raw $ ra* TOW*vn 
ratfiffl un IMMi raw ct, 
raraw e¥t*TOT*fo*i *flt ^ mtrai 
«rt*’TO *$i ra TOffefvvri to w 
* t*t<, «w citato? trow *tt ft i *fira* 


C*t*$ itt* 1®* TO* <* *tt* *C* & 
TrtaiU Ri»l *1 ra ■Wl-ftffWI TO W 
** I ***1 <tfB foftfc *inl fltnfa tTO 
TO»f* I 

sTO^ri rar mpsldrt wtf 
RtTOra citont NfttNren *t: 
d»® f*r ra*crat*s ®c«icih—^ rt«i «(*rar 
ra m, raw $TO *tai m*tt4 ra, 
®t m upi ?ts «R—to 

«rM «rtR i ffi Rf c^ ®tr cn^ 

«» 5 *r®rR ur ra« i *4 
«, WKTffcf Rf® ft 
rtWftl « ^?5faP®1 ®1 C^W^Rttl, 
®tcw «f?f« Rtitwi i «rwRp *!#Ni 
c«r<n cra-*hn m*it® ra. «"Rti 
ra >tto TO< ntfl® Rtifwi 
ra *iwi ra w fiwi to^ 
rtw Ri¥. ¥w ^[Cflfc’r? <tc® 

«w< & «tcn?« c«r<n c?« i 

uicstM f^ra ®!awfw 

rtiraw stvt* Riup utra® 1873 
aytCT uk ®Jifro «?Nt4? TOh crafkwr. 
ffi w *tw*ffflt* era pfkw 
fentci «l wi fM, Uft to 
** fsn u!^ to* Rtwftra cwfjft 
®ts w® rat vi ra 
rai 1961 *itw rafkrai rat to 
w Rw 
«<rr ®wrarat wffefwf 



W fffettftwr* f 24 ft, 121 rort 


roifa ffcatwa aplaf^ ffaa fcntea fata 
tact w teaetn i e* ro ®t: caaeaift 
ttttttatl If* *| fa*CI etC«fatt* 
cwtsft tffecin* ee anfae faafcroa 
^ fin ntnirora nrotfntta et aia 
«ft< neaant tcro* i 

®ts tttlntft *«lft at»lfBC*tra <4¥ 

ntrottca $ta el row «mar witt* 
* 

ca, f fan Inte* e| eaten* wtl fcaf* tai 
nta acact roi e| eaten* efteaat 
frti etfaitcaanni w roil el catn 
tft> eTO* nt eai fofcatn caaea* nfc 
tea (wi «rtt l ettfe 10 «w 

entt e| eaten npreii ®t: ftetntft 
atfatt* ntarteea et|5 *ieatn ctear f*a*F 
aeartai 

eteafatt* ee anfte Ilfi^tNS n* 
ea ttltfa ejfa ntafat ctror tan* nit* 
tten fof* etnfat eanta el catena 
wi fttaa nm taw, etta etta *>- 
ajtfa nwtat flat, tt ft<r*i w ^** 
4** etfiateaa net caii teaen* i el 
catena ertnfnt w-croa flttlttf 
etn entv ro ne? i 

eteafatt* nfratten* atu nfcfeatat* 
«WJtt tfafm cneetnt WIWpi 
eteitfet eafs eteTOai nit* ®t: 
ttetntft aenflen* ca, eteafatt* art catn 
f&ftaro an *t** *aans ca* \m% i 
ttatea 25 at ^ cat%* faftviti 
el ntn *aa n*l roe ntnea ea< el 
catntjfrncnt fcwten *al nntat ft* 
awl *ta atm i fofn oil roe? eta« 
Mi ca, eteafatt* roi anea ro 47 


e* et eaten et?l? ro« <*1 catn *rte# 
cn can car nfaatca row * firttfleta 
rot* tea ntet, ro $n*t cal i 

«ta? natt* ttaeta $c*tton* n*nc# 
<ir«*a anti <tt«tt* r tnffn 
fanfiwr»ita el faro Ire** nifa t«tfa^ 
roeti catntafftena natmerroa 
§a?«a ntf« el cat* font** *w ^1 
ntii^roi ern* earo *tt« e| catn «r«i 
iv? « arc* rot ff, «ta 

rott tars twi cattn »PTt< rot* « 
^an tea *npat* «itcnl «tc«ra *tnt tea 
atro el catena wi <f«^s tai 
caetntea i 

natta ^catn « catena *4toi 
*-nc^ etj5 ajtnt ttltft <tff1 ttacta i 
atfltt fro cat^m c<rw caeai 
fc«t, flfl^teta ntiteat fet e*t 

cat^tcaa flat** ftftvn afrs tet ntca 
ro mx\ tal act i a^atw ^icafafta 
el catena ca ntn 'diant tarn act, 
«tw el earn n-t* fa<n tat nta 
aea i %tic« el catena feftvnti 
ntneata aja^t aai el ^aa %a| 
ttltaf tea ntet eaa fMIvrt* aaae 
tal ta i el catn n*nt^ ntataa enteta 
eali ^laa nt»f aeaeti e| catn 
^a etli wtat aa ea*> ea nrtT 
flataie nia I 

tar anflfi iro^tfnH tn ea tfrftt 
ejte ntaftt ctnn eteafatta etf5 eftmte 
fiflvn efaita i tafia faaea neaam « 
fteta wet 1961 nttn ee anfie |l- 
enro ta caftein faTO ette 
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^ *tCT PWfatHfl fNftwfaCP ¥? '^Tt'O *ffaftv C?»!CP *|f£ltfa* 

«#t5 C¥5? ?CIC1 I 1963 *Tt»f CTO iftpfl -« WUtPftCP 

$ CTO WfWl ¥¥ $f<«1 TOftpmi 


<pcp p-i ^f5 -sttcsn^Hi 

^ *irr« pep p*x <pjS w w, (arnnu?), »ifa, *fctPt>r, 
w nftm iti I $?tra 3—•<*& »mmi ck^ <p\ u*i i ?< tfrs <yfa«fa 
*¥& «f«t? $ p I p ^r» Jfptflfa pTO 10 Pi p I ajp 3 Ow ¥fi¥ 
?P «TC?TtP Wfal S-p, W, ‘jfpt ffill fiwfpn pfe afWI C?*lt 1>¥— 

3 6 12 2* 48 96 

WF t&CPtn *t<¥ -srftfai pep «f? 

3fa^? pi - TOi pi + 3 ¥<K TO? pi - 10-3 - 7 
PIP pi - pi + 6 - 10 + 6 - 16 

pi - TO pi + 12 - 16+12-28 
iTOfini pi - -*r?tl*JJ«? pi + 24 - 28 + 24 - 52 
"1% pi - iPtfrl pi + 48 - 52 + 48 - 100 
tttwtfp pi - ifal pi + 96 - 100 + 96 - 196 
ft i «ni <** p »w cp *W8 dr? c**ffT* uftv pan ftf tail it? ittai ita*i 
pi + 3 - neap? pi «p(fc up pi - 7-3 - 4 
CPjfRI pi - fanfcp pi + 96 - 196 + 96 - 292 
•rfltl U*ti pi - dl^lP pi + 96 - 292 + 96 - 388 

up ** «rn pin 3 «hi ciigi itpfan* io fan vtn *faw *pn pi 
* U&i tokh w cp nui 96 «rcit*r cwrtfafti <jto nt*ii iti i 
pi itatii i fan «m ntftr* cutfiita <*m 

*& <jfaata pie* (TOwi ciffe anon ♦rtfti «ti« pi, faita 5Ttfa:« 
frotfifrti) ar^itafa pi nftaftp <?« pi, ¥t?tt«r? «? 

<W PI p; |PC¥ CWJtftffa ¥f¥ (r(fa^? W1C¥ *¥* ifall) W 5f^ 

PI HI *lffac*® flftTO «tffCP CP ( <lft C%¥M 

v m pi »put cf¥fi ) (f-fit ilitct i 
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wm 4 fkmt* [ 24 i il, 12 H uni 


15 w ^fift in -wtt- 

fefe 

(«ftfe) *11 *4 *7 1 1’6 (2-8) 

«fffe*lf *387 *72 1 1*52 — 

41 0*05 0*81 1 0*11 - 

iffenticii 

(tffecnww 

itfel) 297 217 18 5 15 — 

*5 ifec4 fefeciiti W «ttfe iicii 
iftfe «t*4 *5cii fic-ii iffeiT itfe i 
ciigi « fecfrti cvcar iNuft fife c*% 
fefeci* fei«tci ita cici fen irtfeitii 
4Ci Wfei ari if «in ifisTi clip 

* fecfeti *«i 4*14 4«ii ftm *rt«n 
iti itfe i fen nfei wi itfe i 

$4ti lift iferc cin iti iwi 4i 
4cn tV i mi c4i ifec4 *ttc®, 
14 4tfll4 4C3F1 feW ft«I (WtCl 
fedFl Cltl few Itfe, felt* 14J iflltl 
fin), fife van «rMi 4titci ifiil 
itficv nfci itfe, ife vtitci ficvi fici 

fetflll ifeltCll 44:11 14 fetfetl C14 
«T*4tft * 1 C 1 itflll •& «tlf44 iftcv 
Cltlltll life I (*C11 tfCfel Cll 44, 
fetCfel aTCfe! C11 Clfef, *'S< Itfl fffclJ ) 
«flfe CfeJlflffatlt ftfe^Cll 1E4 fecfcl 
<4 1 W CST*rj^C5(W ^444 ffel 1 C4*t|W4 
41 feC&fl 4C11 4V»: 170 41 I fecfeti 
4141 fewfar44l VVjfill ICfel fill* 
41 41feft1 VtflCl felt CllgCll 4t41 
ffefelfe jffefl nc?t 441 fen fefe fefelV 
29 <414 1C! 44tl 1141 IflfetCl fefe 
lfeC4 444! 40 444 feCl! <*fe 114 
4tic*t iri if, icfet cifefetii few fife i 
cfefeFt* *tv<h icfetci iftn uftt4 

fem 1 tfe» fife fell fetfl 44 fe 4 tfefeWl 


fel’lffe 

fefi 

feiniti 

Cfefep 

feefet 

5*2 

10*0 

19*6 

29*2 

38*8 

5*2 

9*54 

1919 

30*07 

39*52 

318 

95*2 

14*6 

17*2 

01 

8*1 

6*0 

4-2 

3'4 

3 


fet4 <«fetfeC4 Itllltfe, 4ffe IC^l itllcl 
4wi feffen vfet4 «riPM fefiifeife i 
<HltCl «fe fefeC4 fetci—14 C114 44 
ifeci ’Stf* fllfefel, fecfel Cl 141 Cllgl 
lfeC4 flffol fefel 11 C41? 4fefeCllH 

iff, fecfel 141 cinfecn few fin, fell 
fen arm 15 fepsitffefeji «rifl*i 
lfi4 I (It4tm: few 41 won feffe 
nf^pi ifeefe ^ fl ^fe^wi ci 

fefefe few ltd, 4tncn ifefe if ifec« 
nf^sitffeici «tifli 4ci) i 4tn 

ifeci fetfetl ifii Cll fefetllfcil C14 
4C441 41 11 <44* 4t 4tlH fell Clfeg! 
ifeefe in^f .irci nfiftfe ifeitcii «Tit 
Cll ifel} fife fefecilftfel unfit fl 
cifepll 11W Cl llf441, 4t4tl citl 

iititi 4tin itfe n i fenti nife f«ti 
C141 Itl, felciltl, Clfegl 4 
fecfetl 41 lltfeFCI 14’6, 17*2 414 0*1*, 
felftfl 4W1 life 31*91 *3fe«fit 41 
Iffel ^1 95*21 4fe 4C11 Itljfe 11141 
C4fl 114 ftfl* It Cl I fetfrtfe ife ff ife 
dflfe fl 19*6 11C1 «lf fn r «wti fefewiti 

« d*tgi 4ii fetitnri fewn fe«i ii 
4tm cife^cii few icfet fi%i ifeit 
«feci ifltfe fell fefet« fefefei ci, 

fefedltl #R ClfefCIl fefl*lltltfe Hffe,* 
€4t!4S life, ftrfei »w nitcttN t 
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striDi atfaw fmi atftc* IRf *Prt«fft»ta m/Mf a* «w 1967 


fafsr fawfaf aifaarta fartrtai * nca 
faift *it® f w* I fafa «w* artft* 
fait* , «ntc»rrf 5 rci a Tw naftat *i*af « 
«ta*a «ota atw-* *ca*f 
*1**11 fra* i 

c* naa atfar fa* w ftwfftcaa ate a 
tfNwroni *rtaa c**tt* fttofo, 
an, cartrafaafa, ¥* *t&n «r ?5 **i« 
a^traa a^si c*t*ata vat* *1* i to 
*fw»r*i fjtc*t« aft* wfawtart* **1^ 
*jta* «r*w *i*an wn faf* 
«ro c* ** *$* faff** feat** a nr*, 

«fl fllffe Cl* fa^ft* xMffafa *1* 

sc*fa* i j Pfc*m-f iWftw faf* *m*ra 
c*t*i ***e# *w*n few *m am 
cam** * sttwjn *rn# f*i*a xtarft 
aca i 20 *n *c« tNfiat* f :*c* 
fafa cat* cat* at*„ai wti toiffrafaa 
*w*rhrrf*f fwai-fafiratiff atari fac® 

W**l 

1933 *tC* *tv?llt Wt* ft**t* *Cf 
*lf ®*a *Jt*a «rtri*’l w atcaatt® tt* 
a*tt** f*<. *«* aa* jtta* ft* ^1* 
fan* Inton erfaite* *r**¥-tfawfata 
faatwearoat* awn fitcafafa *jm- 
cntfi *"**# aeaan ftfaca at* *m fa®}* 
fNm c*n fit* *f tcaal* ef^aa ai 
n^it# ncaau a inn *** catwtertfta nafa 
l«*nn f wn» cn nm ft *mf® '®a*«* 
'‘'"wfa** (Wave front reconstruction) 

T tr*w#a *jt*a nun fntfnwtntw 
x* i|wftfawra ffaca nt«ti 
& ntm faft afto Iwa* 


ntrn ft a* caca x**ra «rai ftaai 
*<$*tc* faf* tHfaat* fiataa frafa&t* 

wr*f fat fas* faftaa fa*|£ cvc*i i 

avttf-fawti:* ®a t a*i< vwntwn new 
*Jtw c?*-ficm*n nn nnt* « 
*Tf *t« fentn* i faf* ftcwatn 

xjtftcsfn x? ntcnvT-4* nnttnli nm. 
*T^c*n nen* cnWfclS* cvcni nn^ fn. 
R $ i faft nntaf-nct®* ^cw e i 
'Inventing the future* *ttn ^tff 

f^at*\ nntn fit*^ natnn nt« f z*z* i 

*affa1 'The Electron microscope* (flat 
n*2|fa (1970) ‘Innovation: Scientific, 
Technological and Sochi’ *!£* $tfl 
«f «fftf*« *CK* W «ftl 10018 
*c**H-f*ar*i« faf* «i>ficai { 

»itftw«w's <: w* fawr* 

«eaf*(1971) e Cf*$-f««tc* 

c^tc<* cncitf* *tfa* isttifa 

f**rfawfeiat® *t?l<i“Rwfr^ ®#« 
*tvt«*Tt« ( ^r*w) [ *c*u 
*71 *wt* *Wtf «Tfff*« *C1C1 ] I 
*t«fa®r$ ci «rwtwi flffae* *t«rt* 
*itoef cf«i *wcf, ^cwi fca 

t 

^fc^tcw fttilffafl c*f®cf* fa^8l^ 
atfcw—flfaprta fifaa ft*t* cic*a *:ir 
®tc*ra *wnf ft«r *"*fw fn *ftf* ®i 
«**>** fa*n 

*w**ta vc* ®te*a «fc*f«faa srtitfl 
f1*<r*t4t xtar eitaai fe**fafa?®c*lwfai 
25 *fa ertt* *tata*jtai iia ft faaca 
*W11 Kf fcaa, ®1* fafa eft* calir- 
fa** faataa ai «ffacita vaata, wi *1 *t 



*34 

fcifai citi 1*1 lifo fciticn fan 
$Z*n fttt it* 1t*l mi fsi I 1946-47 
itn ntPufri fafatm niw fiitti 
iti ***t* 111 fofi ftvf (fi^ 
1 fi wt* if iitci uti* 11 i 

HlH «ftf3r, frftl n nwtft 11 OT 
fan uni ititifii nKi ntfami 
iw itorcw, f*i$fctft tutft watft 



®%i n *tfs& ititwr® 


dtff cici fan fan irfti fai* m 
itw i cfifi cftwi fattfti vtf- 
f^f«w itfttn mti niMhi 

Cftl Cftl f% 4 tn It* 11*1 * fH*l ft* 

hw, 4i fawi m trim i fan 
unfa 4ft cm mm npttn *tu 
fan n mb itm iwp 4n cm i 
, 4 i*n ttfw w ftor iJftii ftfa nw 
itft« *t * oft w mn nm 


ftwW [24114,121*1^1 

it* lift! faff ftltll 4fa *ftfl 

4f1 m l 

1956 1*4 ff»tlftl fatl ffl*f» 
mtn nitti irfti ntift citor fm 
feifa n 4i< mwvtci m ifafli 
itltlfa ftif < fan mi fn b m 
ltf1WJt4 l?C4f Cftl¥1tflt r l« 3 f^ 
mi* ititifa citn itfati fwi 
faft 4 often i ti cn iftftf *utf«wi- 
Jltftl ftltflCfft (Adenosine monophos¬ 
phate) ii imcl iftfaf 4-41-ft 
(Cyclic a ra p) I ItOT ftlTI ftf, frftl* 

«r»j4Fwtri cfteii ftmti f^niaji m t 

1tftlfJt4 $tf IJtlf WltCH If 
itltW, iftfjF¥ 4-41-fl‘ft Cfttlf itl- 
<fa itlf* faM ml Cftl ¥ll«4tl 

nfati ftiti, in* fi ffia wi i fift 
lifai m ciitw, in cffc fcciftf* ff. 
411 4tf UtfsNf 4ft ClCf pis 1 ?* H 

Mflfftciftl ftffl *411 *t! in Clt 
c*itf I8i sj^-nri cic? iti i ill 
cm cii, 'irtfgcifii c*ft 

Cltw ItlfiFl 4-41-Pt-f lt*1 tfffcl 
fmcx 4ii 4^ n%f ftw wtf 
mi itf^cin i 

ititwjttif itPitf sr*tc# ffeft*- 
14 Htw 11W 1111 f«FN tot ftw 
i i f n tfi t mi t if mi wi m 
itttiut* 4l fuel ii ilWi-WN 
stun I960 itw if if^ti i^f 
J^tlfyf 4*41“fl“Cf CfW ftl IJfff 

iliiti m 4i^ ititiirtwi itftlttw 
411 ftl* HI 144S Itftmtni 
4t$ifi 4Ptnn itit iii iv 

inn *m& m 1&* ot* * vtf* 
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vitwtm vs to**! *% f*w ntwt 
stawpri 

el* Wfaejlte* Isifta vfsice 
*t*l eetret* *n tx»r f*r® *ttt* i m* ?t*i 
eteit —<jr fl, *jt*rts fSwtsnr <w 
*tsi *rtfr* f&ftanti cw vc* 
*tta» eta ’TtftWt'3 to etotl 
ww—** iimrt* <t*i cm* 
ftatt* fsflviH*wftm 47 *$* '■r^i 
l*e *tife we lie*, 4** «rt«n e?i 
*r*te* *nr *e»i sw w 1 

mw 

-mar w* (l97i) 

Rwt^lcf c*tc*»j ewi *m*, f*f* 
**fti* * *nrH-fi«rf=? lei #t* 

**vif nw*it* e*stc* w wti*i 
faf* ii«f* ejistet* eteto mnv wt* 
(National Research Council) els cWtl 
lttat*f (Gerhard Herzherg) I 
tore: llt^i Iwlfsfa 

* fTtto Wt# 'Its *R*tf** 

wtt $tc* totomei Wt* nitre 
ffcs *v sms. 1 eta ittat* vsml 


etfK fie *<$stre *Tt*t®t* etoftei 
emtetstnlere *wt fefil <al n*W 



eta cwt^ sltat’f 


rettre ♦|?ta* dw 1 (eta sttattta 
etiee free etcnt&m *rt* it* i) 

ewwroti 





fall 

¥?*n **iwt ci fton? fm *« 

nrf, wftfci *^tn? *wnt* tow c*tfc 
wtofa ®t* TOf*i 4| Tom 
f wt* nt* cTOI fa* sw w VIST'S *ro i 

TOm: cnFf* fft* ’«rtfTO 4«fa 
fTOI 11 i 

«ft« n* *ram nftr<»| 4| ftro TOti 
St* ?*1 C*C4 ntt* \ *t*I*t** CfWl 

fail nfaTOtfn *tfet® 4i to %i CTto 

n i 41 ^in^fa nfa »ii, citt> to fa* * 
inmfc TOi n«i it i cwtata cncn 
far* dfaiti *tn TOtw *wl 4| 
w?*rhi TO uTO fn 4tn nti * TO TO* 
nwi fa* noil citfc cTO wi w® to« 
f w i irsft *t? uti to *to 
1 *TO f w qt*i ctoi * TOs fro faw 
nTOtTOifan sTOns inn ^tm wt* i 
•nta *TOtn 4| *?to nif to* 5 to i 
VTfwitw nTO nww ©’fatTO to 
cTO cTO n*j* nfal, isjr f n * f ft if* 
fiTO to «t i, ®i cur* t 5 TO nttn i 
TOtor 4% irtm f*ni cro n 4** 
4 TOi TOttl nnw «nsi nt® »ii cntnt* 
tonw to to ntwi to* citn to \ 
fiTOfa* TOiffc* «w* TOtm: TO 

TO tn atjt* nlw to to i wtito* 

Wn nr» «ti| 4«fa* *w*ti fil n i 
ntro to nlto «& n®tTO ftift® 
f* nil fft « cftnn ntfi«wtftfan 
frmnwwwvi ntfiTOtt^fai 


n ntTO nf?r cto utTO TO*t*tr* 
i\z*\ nm, ®"ftt«fa ntn?® ux ntf « to* 
«fa #w nfil* fti "eci i 
nt®nc*ii» faoi® '•I ^i»il fac-t^ 
TO i <fl#fac® nf«TO ofa *i\ 4, 
ft >« fa faltftn ntr* i nTO ntn ¥H 
ftn 4i ®itcntft« nft*rtn« t5 && ^ 
4tt?i « Gotten* ncn 4®fa ftcn^ 
tonftfti 

[ <stroft ?ft ®rTOt^ nft^?, (fft-TO\ 
n^Ftfa® ] 

^ftR^i ^1% n?tfa« =£5* 

tofacir? fa^tn ® *fi nstft* 

4?fe ^sn *rtifa tosfft® ^TOi TO 
ift? to^nt*r^ « «tfl ^^sftr=r 
ci n*« nnn, ®ta to* ii n*iwl «l 
vfas tonta ^stcnr® ^fti ® ftftn ^?tou 
TO i 

TOft^tfl ^itfictfafa fft TOii 
cn9i cnfaUfa 9 ^ ftf. ^Tfwtfawn 
4l f mi n^m-faflWm TOtn ^tTfn fft 
nw^ni f^icf? TOntfafi i 
fafa 4| «ro ncnom—4| 
ntn ntlifctfftttfn f^faTOnn 
>fWl 4*1. fa. I ftff <Tftf toflT 

to fant to* ivo n*tn*n«ntn *toti 
nw wtfti toft? ^11 m 4| nfn 
Ft«t fa m n#ro< *w, fa if* 
wton to-N itfa ft*t <rfapitt wfai 

TOf 
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TOtTOc* TO3tri to. ft. 373319 to 
TO ^51 to w toi* <* 3¥*1 
w TOsti fef *m faro « *1% ^tc=n 

3tr3 1 

fofr «3* f«*lf5 TOW TO TO*f C3, 
nwTOttro 3tci TOtms f3l%t fcf«t?9 
*ht *fro fentci finite TOtn-TOtntn 
3fctt3t v *rTO «Fn-nfat3nc33 TOi w 
wtTO TO? &<TO3 ¥91 to 1 > TO ?? 
VU wzw «rc*w ¥*c® to. toto cTO TO9 
wtTOntr* ¥*t <rw to* fa to 1 cn* ij* 

3^CW3 Sftl TOt* C?t*f1 ¥9l TO I ^ 3¥*J 

3*3 ntw ^fro to* ¥to fe^nt?*?* to^i 

3 ¥11® tiwi n^¥1 TO CT«f1 TO1 3* 

nitei-ftitet* n* 5 fi«rtw to fit?fte 

TO**«r*ti nwtTO TOto *f:«TT 3tar 
¥W¥fS C3ti C3«9i to i «3®tc? nfSHtnt 
to* TO ¥to 8 N TO? *& m) 
nrontcn* 3jtnt? I 

3?*TOfte 3t*c*t¥f¥ TO ^»jfsrc»rr-&t=r 

«ffart* ?n TOt? nfTOrteft TO zn toj 
* 

TOflc® C¥ft c¥t=(te nfontit 39 * TO 
TOt? nfift® to?, toi 
«rt*ri ?t*i to to wvn toi to 
teft *$ «tnt? tot* ?rwr a, w 
TO?c¥ ten TOttfte arftroti nito to 

C331TOI ¥ft?9 TOTO C¥tstC¥ftfe 

TO wfyf to, ®ti *rtTO *rr«n cro 
«tr«r» mi atm to t«ttrt *r€Vvi to 
CTOt* «nte3 to ntt* i 

«**3TlWtftCTW! TO1I-CTO TO 
w intros cto* 31 , n®-«f¥3t3* 
cmm <3* «w. Pr. nitel-n*fc <3¥ 3 ?- 
ftecu nTO ftw i 
6 


«tTO fa CTO? »tfTO# 'S WTSTO 

nfTOnTOtro 

tffB'a *N CTOV *T9 « Ht¥3*t 9¥1 ¥9?f9 

+*$ feftTO ?tf¥3 aft'Pwt^tfi 
arscf?[i #t«i «tto «r5« 

C*tC# « Wltf ¥tn?, ¥t»T¥ 

TO 5 ?! SffftCTO TO«1 f*CT CUC¥ ¥J!TO 
csfci tocvt, fro ¥®¥tf v< Pi I TO*f« 
c*wtc*tfl «cw»T»!tc^t« af^-nc^ti f5jc¥» 
4* *1 TO 

C3t3¥ §*ft?Nl5 ¥tf<¥t3 ¥C3C¥3 I TOHtC¥3 

rti?t» 3t{8? TO« ^tnstari to*i «t¥3t« 
fcTO ^«t3^* fan rSfC¥J TO3 *W I ’Stfl 

n 3 «* ^nt«rt=rfS 3 tc^ v, cn fac¥« 'ttsi 

^ «WI3 I 3tC« 3¥3 if'®! ¥ 33¥ *TTO, 

35¥3 •* **rt¥t3 nt¥nt*ltC¥ CTO 3t<fC3 

43^ai¥t¥ C3»!t9 «ttC*ltl C»T* tni* 
JftC39 '¥t993 TO 3t¥C9 31 I $ 9¥f5 Htf* 
TOt9 ^*T9 ¥f^rw CTO To ¥TO 3^3- 
C3t3f *m <3¥i5 CTOtC9*9 ^<i^fl5TVi% 
^ntf¥ 3CM «TC9t¥3 I 

Tm 3lf«3 f®. C333Jt3 ¥ TO vfl¥. 
3Wtf*1¥~il* 5-^3 f<Sfft^ C3*C3ftC3* «?f3 
30, SPC3tf3¥ ^¥-68 %3f83 ¥ TO 

ftp*:* ¥* «rf«39 fcntTO fcscTO i 
3fS C¥t3 f39t^ TOt< 311 3tfrf« 

C¥t3 ¥f« ?3 31 1 <3* ^3t9|3 nf¥*ft3t« fe*T9 
*fTO C33tfl *f9 C331 C3C¥, <33 ^t3SW9 
3C3J9 TO3ti3l, 3t*C9f <#t*f3tTO ^33tf 22 
r®4t ¥tC933t** C9 S H 3tC¥! 393 ¥C39 
TOP »3* 3¥3 33i< C33H3 C¥31 V I 
C3* C3P3t* TOTOH ^9 3C1W 3t3tC3T 
lfyt3C3«11 33 1 3t3 C¥C* TO *ltPfC3 
3T3TO > TO ^3t3f3 TO¥ ¥3 

¥t^l 
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*twc*x nNtf! won* 
nfarc *nfe 

iti-fa, ift-ititi wfm'iMw. 
fftl I 1*1 *ttm C*V *1 11 '®*t* 
it* nfaii mr'itii *# *n, i»w 
*ffc *n i c®i® arnji ititw «m 
fi<i *11 mi f*i ®tt® ®i ifi® 
*« «ttr* i 

«rei* 1*1 c*tt*t*t*? ^ *** *rtftfi 
tin rtn it:* j fatfifa urn ci, 

*** * 1 ^to*i Fti *ii fatfi ffatci 
ci*fit* < 3 r 1*1 *ftnt*ti feni cit* ta 
*ot fi^i *il nr® «rtn i 

ftnFwti fn *ni iti* ** «r*ti 
*rtffii *fnft*ti *1^1 in cm fain i 
utiftntfar itn 4 * «r*ti *td»i in *n 
«$ n*i iititi -*si it* f* ii, ci fan 
«itnfi*ti ^fc-fatfitii *tfft*i *n cnni i 
$tn #rw n, n 1*1 wi«r itrrtu 
itrni fan *tnr »»tr«r—> *ft n ®tm 
c*n ®f® itn *n it, «i firii®tn 
4 itf*f® mft *tntn f a ^i *iiti iiHtn 
im ititu ci*u m i 

$C*W ?IW 

tW it* eft* fc*i fcfftif 
*1111 #r iitifa tan? *roft 
ifni torn stfai ntw i 
*rtnft*ti foi-sti win ten - 
ft* *tcil ftfal *t*U fdl 1WT 
ml* i«ftf il5n iif*i *fi mm 
f*it*i ftwlifa ** «r*ti i<i*i 
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iti Mtiwtnfci *ini <w ®i. 
f*^*pyfi utftn *»*W* men i 

faftfcm*. i^itti $ *** i*i*t®1i 
ifiito i 1 !* * wot 1® *tl*H 

itn «gi iW *it*ii itn i 

iwfw am 

C 1 *Lt&t" t ffal (Leptospira) ltd ** 

**n cm ifH ciiti, nfi 4*r« 
itii wt®ti i*m mi cm itii 
cifi ®i * <tt*wi ituw tj?*rtfi* 
affatt, fan *n ntfi *t» <w Him 
iru® iwtfi® in itr* i ^ ifi 
*n «wfni itiwtf ^ ntw* itifl 
itfi® ii i nrf%*lnrT «m *v ntni 
«riti i**i i ^ cite* itvhi mift *r*i 
if sti iti «i^ f<*ti m ®*i 
«ftHni if* ii n <ii»n ^ ciM c*ti 
c*ti iin ititff* in Hr* i 

*tnfi*ti *lt«ii itcsfji ®tnen« 
citf i**t* irmtitn *1 fttc*fi 
18*1 * me* i il 18*1 uiiti *n 

ntfir *r», *^*i <tftriftPi® i c*n 
fan w nten enn i ci 1*1 *nni 
15*1 ci*ii inn, ®tm ^rMi *t*l* 
u fi wt* ntem i*i« cm ifi Ti i 
am furti * fsf*m *ii^ 
*^i i it^n nr* ntrfi 1*1 cm ii 
nw® *i«i cici ^ ntefi Hwtt, ft*c® 
ntn w ®*t* n« *38 cifcni ifij 
®rfafw it® ntn 
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pjffa m to 



<wi to, <*Hr c*r^t-s-9 wa& *tf?iaRfa 

«rraf <5t* to ^sm i <?ifomr-9 wsi^ 70 -t^ncw 

wumra c&fkf^rc-sfo i wmi winrt,*tk-&n?ra^ 
m «ito fw?re ««ri ^ i sto (ultras *m) « crnstt 
(cftf? ^ra) srm^p w^-*T)if 3 Ri ^5 $to c?*ri to i 1971 to* 
sow c*f c*k c*rctfs cw orfTO-9 mm *tfen$n i 




*iT$tFT <smr*i 'a^’Sr wfa-w’K 

—C^[ ®t®<8® C*§3 TO TO®, TO 

^t^c«CTf ^tc^"i ttf»r c^tc^t c*<(i TO toI 

«rfro to* TO*1 *ic5®3 i c® $f«t% *tTOtfa 

TOrol ®cto ®1 3®, *rfa?( cto fowfotc-t® ®tiTO® w* 

l*tf*fe® tSfUtl TO®1 CTO I *\%m ITO® 4C?¥ ^f*® I 

TOt®*tes ®t®«* cto wt Ito 'flJn TO, ^TTO® toji vrt to ^rtw» 

®tI®'®TO fo* ®t®TO feltw < 1*1 TO 31 • » 4*1 TO 

TOtC® TOTO TOl* ®t® I TOTO fa$ faf *?(TO* ’’^W® C’rt* 
TOl dtS «TO t£l^" I’tfg 5 ®tTO *ff®® TO C3®tt3 ®\TOTO TO I 

^®ntt«? 'TO®'^ *ijtl^t «it3 c*rc®3®* *rf*w 'ftTOc 

*£?* TOtC*J TOT*F TO* *1*3 ®® I f*f®$ <2f®3 ^(faTO TO3 
C®, ®t*1C3 TOTO ^faTO® TO <4*1 fa®* «f**t3 TO I 4*^ 1861 $tC®? 
*titfroil *tt*® c?itro c®, ®i*tw TOTO tffat^fro l 9 !^ 

3tTO® 3t®t£®J ^tfa® CTO *t£¥® TOf f* ®*tC3l *w f fefa ^TO® C*TO 

C®, 4$ 3® ®T TOt^l faf®* te® *l¥t?:<* TO3® HfT TO"I I fifa* TO C*tFt® 

TO «4C¥* CTO 3**t# TO® fasti, asnp*ls (71 fa*C® TO® 4 *! *** 3® I 1873 $tWf 
TOsRTO apfpRylTO *Ttfal* C*W*¥fW^« ®t*tC® ftfa® ^tTO* *lfa® 
*ITO TOTO TOR, fa* fafa CTO^t® ^taRCl^ TO <4C¥* CTO S® 5 ® TOl# 
TO*T TO* 3*3 3R fa I aR*t: 4$ fa®®<i> fat® fafa® C¥C*t TO®*ft *3* TO 
TO OWK TO* 51^ ®«(T «Ttf*f« W I 

^ ¥jtTMn f ^ ® TOf%CTtri«Pi»n wt? c^tSt* 

TO^[% I TOT WTOtt® tTOR ^ ^fiTO TO 

Htw L TO® ¥®1 ^ « ftf®I TOW ^f«¥ I ®*TO 

fcflw® ^tU’ttft® TO®1 ^5 ^fTO «4*< 

TOKfsrfi TOttt if|n ^ I TOtro: ^c*w *fTO® ®t®icn ^ajt^^t^s 

I <4® TON ^r«C¥® TOT* I TO 

(tof ®itfW«i cm^lipp *®ti -(to® TOicn «rfi*F TOit* ncf-roro 

iiRpfR Urt^J ®tTO^ CTO If® *tw%¥ hn *t¥t<l 4® Ul ®w ( 



740 lit* * fait* t 24* st f 121 TOJi 

store* fan «ri*rl, **<*& qpi, *tttot, *tsts, **\* atffa fc*rs 

CS ffal *C?, «1 ftotofe ^t*l ft?1 *tS *SI StS? 4SS 

fowl &®CSsfc SC*S> TOTS *tCS «& lftst1*fip( TO^tCSS fc*SI «ffi* 

stmras sw states TOsti ^st3«f* sfc*TOs to to stfto cm *tc*, 
to st«ts *ci*fri stcs? i to fto *itsfr *i toi#s to to 
&% s«f* tot^ess fiitcs TO to w\ <is to *tat 3 s TOsfis *s i 

vfli *** TOcs ssess fifes sscs fifa sites* **r s**i its i <m« 
c?si its cs, toi* fteis swi TOTOsts TOtot states TOiti <i$ tot*|*fa 
toji * TOfa’ra to^ij id *tcs> i 4 % <?t*t^f* sro *tic® sc* «r w. 
<1CSS StTO CTO* IlflCS TO $*TO ItSTCSS ststcsr CSC? feto TOtST S*S1 SS 
4S< *CS *3[toS TOS *f*tCSJ 4CSS ertfs** *tf«fa fils *S1 ss 1 

suites fefos-cto ftoswcss stsi fissfc fin finrs'stcs tosh 
m?—TO «tsti TO«i sfc toi«f*s »roi> fie*s to ^fes tot c*t* 

&*fes TO Ttift i ftosii-fiwtftst* «rt fi*C* SCS& to*tft, SFtH stro* 
TOltl fas iflsH TOltf 5*tfS SIS TOtCSS CTOS fa®CS <2tCS* TO 

ttttft si TOtsr *ii*tf* *t$ts cstcis *& to i firacscar, fic*s<s: nsfim, 
wffiw, s* * *TO stwwift* «t?fes cto« fissfts fc*s sr*fc 
w cs*st toci i 

?WtS fifa ’ltd States TOlt* <fot* fits TO* TOSH TOCS i 
fic*s to *tnfisi, tort* * «rts* *cis* cs* oA fiscs *cis&i <sfas 
CTO I TO TOtCSS Of** filfics Cl* I TOSSES TO? TOSStTO ^ 
TOTOtC* *^ar A <flst^ *TO SIt*Sf TOSH sp TOCS I ^ **tH 
**«. ITOi ^sfSTO *C1* 1^51 w *ftfif* ssts IW 1«tsi1 SCSCS I 

sHsaj*s«it 


* ss fiwts sfiri, sfis t«i-9 



*r#w 

^wtwfriWF 6® «t*sr cwt sz*\\ i ton out* to c*tfr to 3 
flifSfti ^ toot to <roa fcn 6 * TOt %tw wtsw 

o» 1 «it?r «ttOTf«r ®1 to* «t* 1 l **1 cto *ttr< i §to* v*n 6, 

5, 4, 3,2,1 *1 0 KW *ltwf a T«1 TOtaFC^ t5 C*ft, <4*$ C4*, 5>l^, 
<**$ n, *1 ip ** i 

1. cst^ c*itati> tosoi *f3K r 

(?) Cfftffa 

(*) catffa 
(’t) cariR=f 
(*) 'srtcutf®^ 

2. ?Jtt*ltfOTt* «F^fa GR»l? 4ltf»TC CT'ttW awtfc C?t*TO3 ** ? 

(?) ®lfa 
(«i) %l 
(*) *I^P 

3. c?t=[ otci* wttt* ?i*cot ?t*t to&ot ?st r 

(?) #teic®it$1 
(?) cn&io?t*i 
(?) 

4. #tTO TOfTO C?t?. C?1^ qt$ *$ ? 

(?) fifa * TO1 
(?) v?i'e?t*ri 
(?) 

5. c?t^ # *ntfaw ftafei 4 «utc^1«t fafTO’ teft ** ? 

( ? ) ?t?f?kfi? *rctfos * ??tSc$ti3tfa? ?rtfa® 

(?) st&ftortfa? ?Ttf 3 i® * «fitfn® 

(?) ?i^? ?jtfr® ? TOf?$fa? «ntf»rs 

6 * <«mf?? TO TO ? 

(?) 1*008 
(?) 2*016 
(?) 4*032 

(—746 *[4t?r arhr) 

8wrfn^TO^4h«wiw^* 



«rt*t*i* ym to 

*»rc*w—c*t**i TOt* tot* to *tfc, w ®* cto c*r* oto cTOsft-— 
cana\ to to i toto fez* tTOttn* waw ftfto <m ftwtW 
to* toro *ttofc** *TOc* wflta Btcfa *fa TOffc*r* i tog c*to*t* 
** ^t%« tot* ***$ foj*to *t*l «rsr*r?r TOto*, *tor* aw to *<sit® 
« «toto i to to*J&* &ttf* ***t? to *f*^ i *$* a$* *®*t? cTO 
c^rtot* Btcfo *5*©t*jto*i swto* afww <*** ap^i nc*tto* n*wl 
$TOt*tro ***t«r to *t$TO *1* c*% to «t«*l ofe*l *tc* a\ \ ®t$ 
wa *jw mm mm <2t-nf** tot**to ca$ a* affi\zm TOi 

TO faWZW CTOfTOH Bftfo *TOi i 

*UU ^j Bapfc* *fr® ^TOtcn* c* ** tot^t, *t*fto TO**i TOtoR> 
$tw* few* c«mf®tot3t Mm <roi f$r®rc awwa i 

1547 *tc* ^r*N feto **ffa c*t®n *to totoi toi w$v\ 
to* i *t* toc*i *** axa$ fefe ostfaftfat* *w*ct* mafm TO 
to** 

apc=n TOf«ttci wrtTOtotw* *TOr<ar*i TOto*, *to cTOfttoft** 
to 5 »nti c*t* TOro nf m to a\ i cTOt*f*TO to* <** *tf*it*t* 
TO* an warn to* ^ way:* *t$j to sto to ma, «rtw m&m fc«TO 
to ntft* fefe toTOi am fet m*tw* m w tot* «tf%4rm to 
«Pt*ro ^ to *to* i c®nh?i cm went to «r$to f*to* fws 
TO* *® to* **c® 3 * to* i *tfcc*w* towtto *t*TOf»r 
aza croii **c»r i to «* toto *fo® c^lr ^ 3 i i cutw 
^tn to* c*fe *i»w fc^fipw atza m to* f*Bl*t*w 

mzm to* w*\ *c*i i gfcrn* to*« ®t*i osr*ttft *i**t *1 writ **wl i feft 
<4**1 atazw cm VMi *it* **« «ww am* ton. ^twr ^*wl i 
*%c*if»t*t* * mtto «r^f* #it*itn* to tofiwt* to **jh*i to to 
* to *m*R i cro 1583 ittcw to aw totoro c*t* oh m 
toftoTOt *^4®W TO tot^lCf %*f* wt* I *t* 
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to, *1* oft faa 1 to «ii^i *ito to* 

fa to ftPi ** CTtoTO* *1$ <iw «ftwtf> ctofTO* c*to sites 

** 1 <*ra to tor <?itTOto *to *t*i Pm i 

to ^ to* &m 1 totoi mm —fat sf^fa to cto *1 «ttt* c*fe to 
**ri stfs'l* 1 §*cto cafjtfotoi* *?<£** wt to «httoft, to wsw 
*to*fl* «rfoii «ro tof*to TOt* *t*e*fl i TO* total to* 
satoag^i 

1593 #ea? toI stfro *\m cro ^*t«to to «»ri ^iPur 
cto ctor 1 ** 1 «w to* tot* oito to* toi i W to *n nc* 
*t* &*t* wroi fat**, to < 4 * 5 *re to in* cto *to* *1 f$f* 1 om« 
fate** to^i *toi ta^lto* 1 fat* =1* <to* 1 «rr*tft torto Ptto 
«TO* csfci *toi 1 TOtfl* ’tt’to*® fatto to *r*i to cto tot 

to *1 1 tontftat tofar fa** **at* sito* cw to cto Wm to* 
n* *to **toi an 1 To! sto to* 1 

tW esc** <fa *1$ TOtC* fai ****ltC* ^tto* wtto c*»«*1 toi j 
toH fat*C**1 TO <lfa* *t**1* TOT to* I 1604 $tWF 3 fcto *ITO 

fi«i* *tfa* wi **1 toi i 

SFC*tC*F TOI TO TOI TO, to appit *^*s «f*fto TOC* 5 (to toI 

*to *ttroi *1 1 *t% t*totc*c«r* pft w <<&* Wmn tot* 

3 *C*t* fafa «!*1 TO.C*r«t*PcW TO* *PTO iltTOR 1 

TO1 *rt*T9 TO *TO* TO, faro* To, $t* *TOt¥* *C*JI 


*Pf!*t* 



fhrcpRj m 

tm f% m. to^ fa? &ro *rfcw 

*rTOto TO« hwtfsiTOro toi -to i\ i TO*tto RtRro iantfro 
TO «tRto fafcfa tocto ct, TOfai TOtoto w& CN* to!& TO 

Wfl TO TO TO C*T fpW C^ltC^Vt C?fc 45W1 RTO to fti 

wfr *RTO t*to to *«rte 1 tonjit ?i TO* fTO tom *#* irTO 

to$ to TOtfi ^tow«r »n®tTO crotw toto mrm-fiTOt 

•ntTOrw (TOO tot *tftTO tow to ot*iot cr, ft&tew 
<$tTO* RlTO TO* *W TOt*T TO TOW TOW q TOW? CTtfa* CTO 

TOfaj a fti •nwrafifni «H« TOto ttfac* c?tot 4TS wTO 
TO* wft-TOift® -nrtn toi to fa$ crow =n i 1814 toi to toSp csfa 
w TO to TOcto totos $Wrc c*tra*i *fsRn Ctawm tto 
cTOfttsfcTOfo TO to to fin TOrt TO 5ii, wi nftTO to cttor 
tw*rcMT wrtTOi Topi «ITO *tmr ct.TO* TOcsm *toot TOi 
TO fai^ to» TO RTO *to toR<i «TOit *fl ct, toi. 
TOftfe, TO* <rof* «u*% c*ftft* *f«rlc<w faa f«w Ttfe* to i tot TOM- 
TO **^1 TO to to 1 *1 aftTO —tom awft crflft* *i?K TOjf Rfa* 
Ttfo* *c*t TOtRrs to? to TOi toii *Wt-*mw? Rfro wi 
caftfvr^ *wNlfe* Rfaa to fro to i CTO *Wr-TOt?|i tofi *n*k 
cr, TO* «4*fr Wkro ®t*tRr*, fro <*Jt*i$l>Ti tom 

**to TOTO;Wt *3**t to i toto-tow hf&tro *crt to# 

tTO*j to TO TOafr T*1 TOltCl I 

TOwcCi cTOifM, catfa*r, atfaTO ttroi *Kntnl, *Rw TOftTO 
urn torIIto ^sroi TO* *m<*c*t TO* ^rtTOi to i tRm *tfa*t* TO* 

TO* TOCTO TO fiftm TOTO TO I oft TO*-ftfat» TOl*RlC* 
TfttW TOHt*tPT CTO TNI TT, TO TO1 «Pt CTt^ CT0 J^TO 
CTO TO <W TO ^«t^fTO TOflNF %ntw TOrt or# TOI Til 

to TO tot Rpfcr toI> eR-mTOI wi c^Rcro ^ro 

(iron TOtft* TTO TOTOTO «tft UlTWft tffe* TO I 
toto INTO <(fNr *m CTO ftTON TOI TO i TOtMf CTO CTO 
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CTO to 4m* ftfaw ifc* i mfro« o*fc*rtaifTOifTO 

toutom 

«rrc^ toR, fro* ffaTOw •*#* aw <rat « *<4ft i 

ffom to rRot *t?t< ftfaw to* Cito fafas *t<fa to to* i 
4l*m j^tefro tofItot cto> TOtq*i icinfaw **l to i ir^i- 
«fro TOfat* fc*r* toi M* to i *ffalfa tot ^ wro® Cm* 
mtfrTOi *wt* TO* i 

«nvt& fam awm *lt$lTOT *ttm ^arc fa«R **1 TO • afr ui** *cni 
▼Itw^ *TO* leap ]- StttCTO TOtm *.TOW £fa* TON ^fa?K 

<4* 'ew* 3032 TOtHfr *<!«. «fa 606 <S|jm l tfTO$1 C¥if»«p ft *CTO w» 
186 *Tfaii> I ft** TOCTO *fc{ csftfa* ’FFttf i c^falfc TOP TO*H 

TO* <4* W* 4fo* RttS, TO fpw aw C*tP *f!I pfr, fa* TO TOTO 

*tw, *rtTO *tfoT* to aw «it^rc*tw to* am 4t** *7*** to i 

^ c*i c*m pfro 4fam *«n i 4mm $«rwiwi aw fa*-«rTO arc 
‘ PtRwt* to *?ara to* t=^ftc*ni cefei to i P* *wt4fo ptww 
ftc* to hwift* wmRutt^ to* *r*fa* to «t«rt*i cefci *pr i temfaww 
csfcl f*®i, c^sf vtartufwv afaTO TOtTO *TOtc* tom **fo* **rt*fa® 
*«1 i $t*i ^><ft*«m TOtTO sttoft* «tfapTO **t cewflm i fa* 
to*i toi, *w* w to* *«i, *tsi *TOi to pi to c*tP *to *t*rtttf 
arft^* fv^ii wn wfafcs5t*r *am*"*t?fpt*$***4fa® 
c»ititf m i ** awft^ *iti ittn cit^ c»i& i\vm 

♦ft'em ^t« i 1879 mw #"( hwtlapF cw. f«. «sp»t 

ft** raww »itm»iT »!tw *rt^t tor i mtw 1890 *»tc*i wtiR« 

«Wi-f<rwt5it c^flt 535 j it i ?'Q f %*f §*tT«r fTfl«F *rt^»iy »n® *z<* i 
wnm vvm *$* *t*f*tv wfipAtu ftm fai Rcn^n 

cfrcifl ^rw ^cri ri—tor 5c»n fa<t*rom +tgi i f%$t* 

wi^ti n<m «firm «Frtv^-fa«l4t *%*, ^nrc^ wk c? fa*r 

^ntw 4m^ «RmRcw «rc» to *kto«h tow ^j< i 

«np«w 1955 *mwr cwrt^ Rtc»r M^ic#« c«r*ftc?*i Icto^ 
cf'hnt^ M *ito ^jTOifa^ fafac* ffa^ **\ rtwi ^tro i frs* 

*Rf» mtt^TOfa»n<rt<cf «rfa ^flfaray cto*i* rt*t «iww ow 
Ptwtl fasfr TOPTOtl^ ^¥«T1 %TOI TO ffaH 4RWI ffrf TORV W TO I 
7 



746 t 241 *4121 TO 1 

^pfapi ftTO* ^i wt fat&l ^ 

in ^r® ntos—$ta* >m ?farc *nf* finc^« t»i *1 
qrf* c^t* <®m*iT «itc* fa r ^tmj ¥1 *tw. TO ’stm *it*t*, *tfo- 
«j$f$ <6 fct£¥3 TO «[f<l9^ *t¥tc<fl ^fafaC® I f %¥ *t*fac« 

oito to «r® to ipfifa *rmi w su ft i *wfc* 

TO TO ^ *jpf^?F q]^TO ¥8 ^1 I <CtTO fal 'f’CJffaf <8|TOti3flf C^i f f! 4 ' 

*<fa&TOTO w m*, ftumw ftc*n *w ^tm iiw fttffci fw* 
9iit«f^tc^ ^t*to i $ftrc Ciro* <2tWf®8 wc& «*w*ri 

« w,nw "" tfl a^«* 

1. ( * ) 

2. ( * ) 

[ 4 ^i §mi a, *\t*i awfe cTOTOtn ciwflrw «wtwtftii*CT *fa* rt 

*>tn m, ny* i aims ^ *it*i m* «jtfifV *t*it* *1 vtfa* w wi W 1 3 

3 . (<0 

[ #fsi c»it*t* «itc* TO**t 2’2-4’5 «t*t, cnfeuTOf -IW1 0‘ 12 025 
«t¥ <W l" p tft , 51W1 0'25-1’S I ] 

4. ( * ) 

[ *( wi 80 ^tn TO « 20 TO m* ^f*t#fc*i TO to® U i J 

5. ( « ) 

[ft* *1 m TO *tTOt3Ftfa* «lJtft® * 4* TO 

‘TOTOi faf^n’ taf* ** 1 3 
6 ( ^ ) 

[ *t$ts?ftro $$ wti itt* i ^ nrsTOfa* tow crow w 

¥ttw?tww* TOf** TO i , t 

fcTOttW 4*i& •ti’Rtt? TO x 16 

«*«**"** - 

ftlwfWW* *»tl¥t1^¥ ^tl TO 1*008 ; *Wfc frtlStCWX’f® »ltlf^¥ 
- 2 x 1 0C8- 2*016 3 _____ 

' :-5TCW71 »JWtl 690 »jim 5131 ftwtffot* « 330 f^WtWtW« 

H*\ ‘^Vtn’ ¥W I 



V 

c»r^p*itw toi wi artTO ufa 

C^t^fN TOW fcf fa* ♦Mt 1 ** TO I “I<5* TO* CTO*-«ttSfa ^faf-CTOt*?! 

totTO* cTO$!#t«HE® *c* ^tc<r i wttTOtofc to TO^, «t f%rr«rsv TO* 
TOcsw ftfa® 4* wi* c*Vn TOcTOt^tsd? wtfea to wfwc«R * 
wttajiw to to* 2:1 *s*rtt® *tw i &K to, <$1. *t«r, *<? Wtrtftv 
toj «j»* nfintw wttf t*ta& TO®*t *t* i 

fefor TOt'.TOcw ®t* TO®t* citatnsro wtitw ^ww ®t$- 
wite® *m w*^«i w cwtro wt* «tto wroitwfTOt*® ap^*rs ***1, fct£ 
W TOCTO CTOfTOl *&* TO I OT^TOW ftfarer TOtfi ®w TO* *1 
TOtfa®, CftfiR «l^f® TOtttf* TO C^t«f ftfiwi TO *1 TOT fWl* 
Tow £®f* w*t® A <*s* •tfrotci *t*w® ** i cw^wtw utfro • 

*1 TOW fafSR TO Wtw W *1 TO$* TO® *1^ WJtfw® *1 TOW ifr?® 
WTO fas® oi«pitw *tt®*1 TO I «fTO® # . *«WWt*T C*, ^*it* c*%* it* 
*wft toi CT*jpwt«r i 

*tf*tFl C*ajETO TO*tCW C* ¥® wtw TOC*, ®1 TO CTO TOI TO W11 
TO*®, TOTOf, *1*Pl*rt®* % TO*? *1 WlWttWIjTOt TO®1* fttTO**, 
?fiw Pi®, c*®*iw® <*r?f® *nrtpf cw^tw «fp *if**tci *t*i® ** i « w* 
fvrfo** TO wvto, TO* ?ot&1 wto TOrTO&^t ?*t* i 

TO** «tlfe- J fcfcw* C^^tW CTO TO*W *l?fl* Wlffww *®f® 

*m TOf*?* ** flw i to, <i®, TOfc *f$f® toH c^mtw TO*# i i# 
to, «?, wti «t?r® tout.® §toi ^c*tfc cron to ftfro* 
toe® c*?p*tr*r* ww ft far® ftwft* ftwtft® to to opr fiww 
CP^rotm ®i®Pi to TO i 4TO* CT^wtwcw faffc *ift®t?r 
to ewiw *i?K ftftw ftwirw wwi c»iTOtw ®w® 

ww oKtpii ^ wjtTO, ntTO ^®TtPr n?t< i wiww «A fafro oi^tw 

®W f*at®f»i WTO war fn TO® (S*t TO *1 ^t*itfe) cwtwi to c® 
<W^WtCTO TO wit TO, 11 CTOtCT* TO1CTI I'm Picw «# ^fl TOl 
TO« TO i TOf«R TOK efTOtt TOW f^TO® «ITO wfir i*flw 
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TOifafcfaw wjtfac® $fae? TOi TO, to <4* wn w<fro tow TOit «it« i 
wfc wtvft m\ wt tort* c*ito, ?i fctwi b»f* ?i wfaw c*nTO wrw tow® 

*? I WtTO *$* 4] fafatW C? WtWW TO?1 TO, W1 TO11 Wst« c*t«1tv I 

*faw faw—CTfljiitw %TO * *rtweTOe*ra ar*e*i c^tc»i c? m wfatcwi 
*lTO TO?1 TO, *1 T* f*BW VI fat? 5t»ltC»T c? *?w ww TO?1 TO, 
c*fa wiew TO^tfaTO TOcrotwwfar® fafwr? fatwfc wfa? fa* ?i c?w few 
v? i TOtc* nfarcw 4? *tfa?i <t5 ct% i tw to? fafai ??? *ifa?isi 
Wt? fafa? CWfa (TO <WW* W?1 5? I 

TOfaTOwj^TO?—^ wtft? sto qfacTO wfe? TO$ rewtwi TO, 
to cvjpttwtsfw to cwtwtffa? wit* *ifiHw vr liww**? to* 
<** w$w #tfar •it’® to— ft* far** wf*ttw* si* c?TO 1 awfar wtwpp* 
cro to* <$w?fei *=1 TOts ?tw wfa* itTOfa* <*ro? uafr wtfawt* 
wcw TOife TO TO wwmit 4R tosh to iwre TOfa?ifew®, wfafw 1 
‘wwwwwtt? fwtew (wiTOr) TOfwtfew^ <sro TOifa® w?i to i 

c»r»pirtTO TOttqj ftrTOw aw? fcwfa wwi TO, cn TO wtwfe atwfa i 

c^tprow *rtfa* (TOft,*) fawn fantw to**i iww ** 

fat«w ml* wtferfettwicTO** te*rf% ft, TO TO TO-*ta 1 TO-*ta 
far? ?to* to* bfa *v 1 «* writ? itfetStwitTO itfetfrSwtflwi to 

ortltw toi# wtTO farrow tefa *? 1 

cwjTOrew *«{?« wjtwtwTO? to &TOt*ffafar® *?sw ^w tout 
irtfcw tefa ??, TO TO c^to® 1 *i cw^to® *ic? cwtw fww, faw^t; wtfector 
c*w fesrtfa tow fwfa? i # fa *?1 ?!? 1 c^wra® TO w?t< 1 

owtt? c*mjwtw far? wl*« tow W* hrfa wti wtw 1 wtl 
csi^rwiw c^T?-«itftc?%^? i TOiw®ir?TO'fc*? tftwiait* tow 

wTO® 1 *®rf 1 
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WfTO ^TOW? 
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i.: *) fw t *wf® wci f%i ttw 

Sill 

«t) %< totati *ti owi ct toi to ctol iti, to 
toifa? 

ft tfWfto fto, 5 t*<n 
fnf! VBRlli fHiWn 

*N 2.: cto*Wl tottol? to *fta util nor to n, fa* M'ol 

toi nil n it cw ? 

«t«nfi ww ifwfi* wifw-io 

to l.: *) ftp* w^ttn n* ow « to** imj «w«i OW 
*awtowwttoi f*ii ton ft*ito fftvitf on wifiwiS wtcn, 
to icn *ic«fj «pm it«ft into tot *n* *ni to ftoftfafc to 
toi ft* tom oww ftol towi fra to <if ow c<rr* to aw 
itot® to i w to to l toftotwi to s%-tocn fft 51 ' to 
4*1 *w to* ifati tom «ntft® to <*tr* i aw wt n^sticjt* i 
oil to fft^-tftoi sRtan uto io 3 toftwsi 4 tfi®ti cfctf to 
aw c^Pt^t€»tnt«rt «* *w ft*r$to to to owcto w toti <to 
awi to *ntfto 51 i to wt ii 6 W <$•*1 4 «toti *fi«-«ttoi 

TOIH to 10 4 ciw 10 5 WJtNlttH to I 'ItlWl PM 

dttcrt raw crt i 4 515 ct wt to* 1 lvif% n, jlfa w ton to* 
to* town to to 1 aw * ^Wti cmTO* 4*1 toft to*St 511 

1 ) llfTOITOf ^wi ntWf iw «pr HOW >4 111 4 
«to totw towi to lift wft* itto nartu * ton to to 1 
to ra "taw >to 51, it toil ^Wt to to «w awi to 
to to 1 

tost * ctotan tow*tf w’toi Mw tot m 11 , ra 
toftoto to tKto to tot* to w 1 fti to to *wtw 
toto to iiwtiiwfwiilfciiwi ctotwt toti 
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\a it«i ifc 4m*i mw* wtf* 
*to *? *i i fts et*t w «!fu «wtw s$ m ft*, nm 
m ?91 fcfai *m 9?«t* m *i*n «nw*i? 
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